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Blender/Python API 

 

 

 
 

• The BCO602 Toolkit for Creation and Transformation program is a 

minimal set of tools for creating, selecting, and transforming objects. 

The script at the page 10 runs some example transformations. 

 

• Before we begin, give this toolkit a Python filename of 
bco602tk.py using the bar at the top of the Text Editor. Now, click 

the plus sign in the base of the Text Editor to create a new script. 
The file bco602tk.py is now a linked script within the Blender 

Python environment, and we can import it into other scripts within 

the environment. 
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Blender/Python API 
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Blender/Python API 
Transformations with bpy 

 

 
# BCO602 Toolkit for Creation and Transformation (bco602tk.py ) 

import bpy 

 

# Selecting objects by name 

def select(objName): 

    bpy.ops.object.select_all(action='DESELECT') 

    # Set the 'select' property of the datablock to True 

    bpy.data.objects[objName].select_set(True) 

 

# Activating objects by name 

def activate(objName): 

    # Make the objName the active object 

    bpy.context.view_layer.objects.active = bpy.data.objects[objName] 

 

class sel:.…… page(5) 

class act:.…… page(6) 

class spec:.…… page(7) 

class create:.…… page(8) 
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Blender/Python API 

 

 

 

class sel: 

    """Function Class for operating on SELECTED objects""" 

    # Differential 

    def translate(v): 

        bpy.ops.transform.translate( 

            value=v, constraint_axis=(True, True, True)) 

    # Differential 

    def scale(v): 

        bpy.ops.transform.resize(value= v) # value is tuple (v, v, v) 

    # Differential 

    def rotate_x(v): 

        bpy.ops.transform.rotate(value=v, orient_axis='X') 

    # Differential 

    def rotate_y(v): 

        bpy.ops.transform.rotate(value=v, orient_axis='Y') 

    # Differential 

    def rotate_z(v): 

        bpy.ops.transform.rotate(value=v, orient_axis='Z') 

ops Under sel Namespace 
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Blender/Python API 

 

 

 

class act: 

    """Function Class for operating on ACTIVE objects""“ 

    # Declarative 

    def location(v): 

        bpy.context.object.location = v 

    # Declarative 

    def scale(v): 

        bpy.context.object.scale = v 

    # Declarative 

    def rotation(v): 

        bpy.context.object.rotation_euler = v 

    # Declarative 

    def dimension(v): 

        bpy.context.object.dimensions = v 

    # Rename the active object 

    def rename(objName): 

        bpy.context.object.name = objName 

context Under act Namespace 



class spec: 

    """Function Class for operating on SPECIFIED objects""" 

     

    # Declarative 

    def scale(objName, v): 

        bpy.data.objects[objName].scale = v 

     

    # Declarative 

    def location(objName, v): 

        bpy.data.objects[objName].location = v 

     

    # Declarative 

    def rotation(objName, v): 

        bpy.data.objects[objName].rotation_euler = v 
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Blender/Python API 

 

 

 

data Under spec Namespace 



class create: 

    """Function Class for CREATING Objects""“ 

 

    def cube(objName): 

        bpy.ops.mesh.primitive_cube_add(radius=0.5,location=(0,0,0)) 

        act.rename(objName) 

 

    def sphere(objName): 

        bpy.ops.mesh.primitive_uv_sphere_add(size=0.5,location=(0,0,0)) 

        act.rename(objName) 

 

    def cone(objName): 

        bpy.ops.mesh.primitive_cone_add(radius1=0.5,location=(0,0,0)) 

        act.rename(objName) 
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Blender/Python API 

 

 

 

ops Under create Namespace 
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Blender/Python API 

 

 

 
# Delete an object by name 

def delete(objName): 

    select(objName) 

    bpy.ops.object.delete(use_global=False) 

 

# Delete all objects 

def delete_all(): 

    if(len(bpy.data.objects) != 0): 

        bpy.ops.object.select_all(action='SELECT') 

        bpy.ops.object.delete(use_global=False) 

 

 

ops 

Under GLOBAL 
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Blender/Python API 

 

 

 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

# Create a cube 

tk.create.cube('PerfectCube') 

# Differential transformations combine 

tk.sel.translate((0, 1, 2)) 

tk.sel.scale((1, 1, 2)) 

tk.sel.scale((0.5, 1, 1)) 

tk.sel.rotate_x(3.1415 / 8) 

tk.sel.rotate_y(3.1415 / 7) 

tk.sel.rotate_z(3.1415 / 3) 

# Create a cone 

tk.create.cone('PointyCone') 

tk.act.location((-2, -2, 0)) 

tk.spec.scale('PointyCone', (1.5, 2.5, 2)) 

# Create a Sphere 

tk.create.sphere('SmoothSphere') 

tk.spec.location('SmoothSphere', (2, 0, 0)) 

tk.act.rotation((0, 0, 3.1415 / 3)) 

tk.act.scale((1, 3, 1)) 
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Functions 

 

 

 

A program routine is a named group of instructions that 

accomplishes some task. A routine may be invoked (called) as 

many times as needed in a given program. A function is Python’s 

version of a program routine. 
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Functions 

 

 

 
The first step to code reuse is the function: a named piece of code, 

separate from all others. A function can take any number and type 

of input parameters and return any number and type of output 

results. You can do two things with a function: 

• Define it 
• Call it 
>>> def do_nothing(): 

 pass 

>>> do_nothing() 

>>> type(do_nothing) 

<class 'function'> 

>>> do_nothing 

<function do_nothing at 0x00000001036AFD90> 

>>> 
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Just like a value can be associated with a name, a piece of logic can 

also be associated with a name by defining a function. 
 
>>> def square(x): 

  return x * x   

>>> square(5) 

25 

The body of the function is indented. Indentation is the Python’s way 

of grouping statements. 

The functions can be used in any expressions. 
>>> square(2) + square(3) 

 13 

>>> square(square(3)) 

 81 
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def name(arg1, arg2,... argN): 

 statements 

As with all compound Python statements, def consists of a header 

line followed by a block of statements, usually indented (or a simple 

statement after the colon). 

>>> num1 = 10 

>>> num2 = 25 

>>> num3 =  16 

>>> avg(num1,num2,num3) 

Function names have the same rules as variable names (they must 

start with a letter or _ and contain only letters, numbers, or _). 
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Functions 

 

 

 

Call to Value-Returning Function 
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Functions 

 

 

 

define and call another function that has no parameters but prints 

a single word: 
>>> def make_a_sound(): 

 print('quack') 

 

>>> make_a_sound() 

quack 

 

When you called the make_a_sound() function, Python ran the 

code inside its definition. A function that has no parameters but 

returns a value: 
>>> def agree(): 

 return True 
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Functions 

 

 

 
We can call this function and test its returned value by using if: 
 

 

>>> if agree(): # if True: 

 print('Splendid!') 

    else: 

 print('That was unexpected.') 

 

Splendid! 
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it’s time to put something between those parentheses 
 

>>> def echo(anything): 

 return anything + ' ' + anything 

 

>>>echo(‘Is there anybody’) 

'Is there anybody Is there anybody‘ 

 

>>> echo(1500) 

TypeError: unsupported operand type(s) for +: 'int' and 'str' 
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a function that takes an input argument and does something with it 
 

def commentary(color): 

    if color == 'red': 

        return "It's a tomato." 

    elif color == "green": 

        return "It's a green pepper." 

    elif color == 'bee purple': 

        return "I don't know what it is, but only bees can see 

it." 

    else: 

        return "I've never heard of the color " + color + "." 
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Functions are generally defined at the top of a program. However, 

every function must be defined before it is called . 
 

def Executes at Runtime 
 
The Python def is a true executable statement: when it runs, it creates a 

new function object and assigns it to a name. Because it’s a statement, a 
def can appear anywhere a statement can—even nested in other 

statements 
if test: 

 def func():  # Define func this way 

 ... 

else: 

 def func():  # Or else this way 

 ... 

func()   # Call the version selected and built 
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Functions 

 

 

 

Generally, defs are not evaluated until they are reached and run, 

and the code inside defs is not evaluated until the functions are 

later called. Because function definition happens at runtime, 

there’s nothing special about the function name. What’s important 

is the object to which it refers: 
 

 

othername = func  # Assign function object 

othername()   # Call func again 
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Functions 

 

 

 
Here, the function was assigned to a different name and called 

through the new name. Like everything else in Python, functions 

are just objects; they are recorded explicitly in memory at 

program execution time. 
 
def func(): ...  # Create function object 

func()    # Call object 

func.attr = value  # Attach attribute 
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The first statement in the body of a function is usually a string, 
which can be accessed with function_name.__doc__  
This statement is called Docstring.  
>>> def hello(name): 

 """ Greets a person """ 

 print('Hello', name + '!') 

>>> 

>>> hello(name = ‘Serdar’) 

>>> 

>>> print("The docstring of the function : "+ Hello.__doc__) 
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Functions 

 

 

 

Functions in Python are first-class objects. Programming language 

theorists define a “first-class object” as a program entity that can 

be: 

 

• Created at runtime 

• Assigned to a variable or element in a data structure 

• Passed as an argument to a function 

• Returned as the result of a function 



26 

Functions 

 

 

 
Treating a Function Like an Object 

 
>>> def factorial(n): 

 '''returns n!''' 

 return 1 if n < 2 else n * factorial(n - 1) 

 

>>> factorial(42) 

1405006117752879898543142606244511569936384000000000 

>>> factorial.__doc__ 

'returns n!' 

>>> type(factorial) 

<class 'function'> 
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When to Use a Function 

 
Only one purpose: A function should be the encapsulation of a single, identifiable 

operation. 

Readable: A function should be readable. 

Not too long: A function shouldn’t be too long. 

Reusable: A function should be reusable in contexts other than the program it was written 

for originally. 

Complete: A function should be complete, in that it works in all potential situations. If you 

write a function to perform one thing, you should make sure that all the cases where it 

might be used are taken into account. 

Able to be refactored: Refactoring is the process of taking existing code and modifying it 

such that its structure is somehow improved but the functionality of the code remains the 

same. 
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We can even create more functions using the existing ones. 
 

>>> def sum_of_squares(x, y): 

 return square(x) + square(y) 

>>> sum_of_squares(2, 3) 

13 

Functions are just like other values, they can assigned, passed as 

arguments to other functions etc.  
>>> f = square 

>>> f(4) 

16 

>>> def fxy(f, x, y): 

 return f(x) + f(y) 

>>> fxy(square, 2, 3) 

13 

>>> def square(x): 

 return x * x   
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>>>def cube(x): 

  return x * x * x 

>>> fxy(cube, 2, 3) 

35 

There is another way of creating functions, using the lambda 

operator. 
 

>>>forthpower = lambda x: x ** 4 

>>> fxy(forthpower, 2, 3) 

97 

>>> fxy(lambda x: x ** 5, 2, 3) 

275 

The lambda operator becomes handy when writing small functions to 

be passed as arguments etc. 
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n! = n * (n-1)!, if n > 1 and f(1) = 1  

 

Example:  

 

4! = 4 * 3! 

3! = 3 * 2! 

2! = 2 * 1  
 

>>> def factorial(n): 

 f = 1 

 while (n > 0): 

  f = f * n 

  n = n - 1 

 return f 

Recursion has 

something to 

do with infinity 
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>>> def factorial(n): 

     if n == 0: 

         return 1 

     else: 

         return n * factorial(n-1) 

 

 

 

>>> f= lambda x: x and x * f(x - 1) or 1 
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import bpy 

from random import randint 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Generate 50 cubes in random locations 

for i in range(50): 

    # Create a cube 

    tk.create.cube('PerfectCube_') 

    # Differential transformations combine 

    x, y, z = (randint(-10, 10), randint(-10, 10), randint(-10, 10))  

    tk.sel.translate((x, y, z)) 
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import bpy 

from math import sin 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Generate cubes on Sinus signal 

for i in range(50): 

    # Create a cube 

    tk.create.cube('PerfectCube_') 

    # Differential transformations combine 

    x, y, z = 0, i, sin(i)  

    tk.sel.translate((x, y, z)) 



Blender/Python API 
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import bpy 

from random import randint 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Generate 10 random numbers in a list 

data = [randint(1, 10) for _ in range(10)] 

sumdata = sum(data) 

for i in range(len(data)): 

    # Set cube physical height as proportion of this random number from the total X 10 

    cubeHeight = (data[i] / sumdata ) * 10 

    # Create a cube 

    tk.create.cube('DataCube_') 

    # Differential transformations combine 

    tk.sel.translate((i * 1.1, 0, cubeHeight/2)) 

    tk.act.dimension(( 1, 1, cubeHeight)) 
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import bpy 

from random import randint 

from random import radians 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Generate 5 random numbers in a list 

data = [randint(1, 5) for _ in range(5)] 

    … 

    … 

    … 

    # Add text object 

    bpy.ops.object.text_add(location = ( i * 1.1, 1.5, 0 )) 

    # Rotate text by 90 degrees along Z axis 

    bpy.context.object.rotation_euler.z = radians(180)  

    # Add depth to the text 

    bpy.context.object.data.extrude = 0.05 

    # Add a nice bevel effect to smooth the text's edges 

    bpy.context.object.data.bevel_depth = 0.01 

    # Set the text to be the current data 

    bpy.context.object.data.body = str(data[i]) 
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Visualizing Three Dimensions of Data 

 
https://fivethirtyeight.com/features/should-travelers-avoid-flying-airlines-that-have-had-crashes-in-the-past/ 
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Visualizing Three Dimensions of Data 

 https://github.com/fivethirtyeight/data 
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Visualizing Three Dimensions of Data 
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Visualizing Three Dimensions of Data 
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How to Read CSV File 
from a web site 

 import csv 

import urllib.request 

# Read airline-safety.csv from file repository 

url_str = 'http://yunus.hacettepe.edu.tr/~serdar.aritan/bco602/hafta_03/airline-safety.csv' 

airline_csv = urllib.request.urlopen(url_str) 

airline_ob = csv.reader(airline_csv.read().decode('utf-8').splitlines()) 
# Store header as list, and data as list of lists 

airline_header = [] 

airline_data = [] 

for v in airline_ob: 

    if not airline_header: 

        airline_header = v 

    else:               # Columns 

        v = [str(v[0]), # airline 

             int(v[1]), # avail_seat_km_per_week 

             int(v[2]), # incidents_85_99 

             int(v[3]), # fatal_accidents_85_99 

             int(v[4]), # fatalities_85_99 

             int(v[5]), # incidents_00_14 

             int(v[6]), # fatal_accidents_00_14 

             int(v[7])] # fatalities_00_14 

        airline_data.append(v) 
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How to Read CSV File 

 
for i in range(len(airline_data)): 

    if airline_data[i][0]== "Turkish Airlines" \ 

        or airline_data[i][0]== "Lufthansa*" \ 

        or airline_data[i][0]== "Air France": 

        print("{} incident report from 2000 to 2014".format(airline_data[i][0])) 

        print("Incidents       : {}".format(airline_data[i][5])) 

        print("Fatal Accidents : {}".format(airline_data[i][6])) 

        print("Fatalities      : {}".format(airline_data[i][7])) 

 

Air France incident report from 2000 to 2014 

Incidents       : 6 

Fatal Accidents : 2 

Fatalities      : 337 

Lufthansa* incident report from 2000 to 2014 

Incidents       : 3 

Fatal Accidents : 0 

Fatalities      : 0 

Turkish Airlines incident report from 2000 to 2014 

Incidents       : 8 

Fatal Accidents : 2 

Fatalities      : 84 
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Read the Data and Plot 

 
import bpy 

from random import randint 

from math import radians 

import csv 

import urllib.request 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Read airline-safety.csv from file repository 

url_str = 'http://yunus.hacettepe.edu.tr/~serdar.aritan/bco602/hafta_03/airline-safety.csv' 

airline_csv = urllib.request.urlopen(url_str) 

airline_ob = csv.reader(airline_csv.read().decode('utf-8').splitlines()) 

# Store header as list, and data as list of lists 

airline_header = [] 

airline_data = [] 

for v in airline_ob: 

    if not airline_header: 

        airline_header = v 

    else:               # Columns: 

        v = [str(v[0]), # airline 

             int(v[1]), # avail_seat_km_per_week 

             int(v[2]), # incidents_85_99 

             int(v[3]), # fatal_accidents_85_99 

             int(v[4]), # fatalities_85_99 

             int(v[5]), # incidents_00_14 

             int(v[6]), # fatal_accidents_00_14 

             int(v[7])] # fatalities_00_14 

        airline_data.append(v) 
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Read the Data and Plot 

 # print the airline data you want to look  

for i in range(len(airline_data)): 

    if airline_data[i][0]== "Turkish Airlines": 

        print("{} incident report from 2000 to 2014".format(airline_data[i][0])) 

        print("Incidents       : {}".format(airline_data[i][5])) 

        print("Fatal Accidents : {}".format(airline_data[i][6])) 

        print("Fatalities      : {}".format(airline_data[i][7])) 

 

        data = [airline_data[i][0], airline_data[i][5], airline_data[i][6], airline_data[i][7]] 

        sumdata = sum(data[1:]) 

        for i in range(1, len(data)): 

            # Set cube physical height as proportion of this random number from the total X 10 

            cubeHeight = (data[i] / sumdata ) * 10 

            # Create a cube 

            tk.create.cube('DataCube_') 

            # Differential transformations combine 

            tk.sel.translate((i * 1.1, 0, cubeHeight/2)) 

            tk.act.dimension(( 1, 1, cubeHeight)) 

     

            # Add text object 

            bpy.ops.object.text_add(location = ( i * 1.1, 1.5, 0 )) 

            bpy.context.object.rotation_euler.z = radians(180) # Rotate text by 90 degrees along Z axis 

            bpy.context.object.data.extrude     = 0.05    # Add depth to the text 

            bpy.context.object.data.bevel_depth = 0.01    # Add a nice bevel effect to smooth the text's edges 

            bpy.context.object.data.body        = str(data[i]) # Set the text to be the current row's date 
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Read the Data and Plot 
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How to Read Excell File 

 .\python.exe -m pip install --upgrade pip 

• PIP is a package manager for Python packages 
• A package contains all the files you need for a module.. 
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How to Read Excell File 

 • Openpyxl 3.1.5 

• A Python library to read/write Excel 2010 xlsx/xlsm files 

.\python.exe -m pip install openpyxl 
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How to Read Excell File 
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How to Read Excell File 
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How to Read Excell File 
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How to Read Excell File 

 



>>> import os 

>>> import sys 

>>> import subprocess 

>>> print(os.path.join(sys.prefix, 'bin', 'python')) 

/Applications/Blender.app/Contents/Resources/4.2/python/bin/python 

>>> python_exec = os.path.join(sys.prefix, 'bin', 'python3.11') 

>>> subprocess.call([python_exec, "-m", "pip", "install", "--upgrade", "pip"]) 

0 

>>> subprocess.call([python_exec, "-m", "pip", "install", "--upgrade", 

"scipy"]) 

0 

>>> import scipy 

• PIP is a package manager for Python packages 
• A package contains all the files you need for a module.. 

51 
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• PIP is a package manager for Python packages 
• A package contains all the files you need for a module.. 
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Create objects with data method 

The data method closely mimics how data are stored internally in Blender. 

 Add the data, and then the object. For a mesh:  
 
 me = bpy.data.meshes.new(meshName) 

 ob = bpy.data.objects.new(obName, me) 

 
Link the object to the current scene and make it active. Optionally, we can 

make the newly created object active or selected. This code is the same for 

all kinds of objects.  
 
 bpy.context.scene.collection.objects.link( ob ) 

 bpy.context.view_layer.objects.active = ob 

 ob.select_set(True)  

Blender Mesh Definition 
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import bpy 

from math import sin 

 

n = 100           # Number of vertices 

vertices = []     # Add n vertices 

edges = []        # Add n-1 edges 

 

# Generate 100 y values 

yVals = [y*0.18 for y in range(0, n)]) 

# Iterate over y values and generate 3D vertex coordinates 

for i, y in enumerate( yVals ):        

    vertices.append(( 0, y, sin( y )) )  # Set (x,y,z) vertex coordinate    

    if i < n - 1:         

        edges.append(( i, i+1 ))  # Set edge vertices => this vertex and the next 

# Generate a new mesh 

me = bpy.data.meshes.new( 'sin' ) 

# Create mesh 

me.from_pydata( vertices, edges, () ) 

# Generate an object to contain an instance of this mesh 'me' 

ob = bpy.data.objects.new( 'sin', me ) 

# Link this virtual object to an acutal scene (the active or 'context' scene) 

bpy.context.scene.collection.objects.link( ob ) 

bpy.context.view_layer.objects.active = ob 

ob.select_set(True)  

Blender Mesh Definition 
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import bpy 

from math import sin, cos 

 

n = 36  # Number of vertices 

vertices = [])     # Add n vertices 

edges = []         # Add n-1 edges 

# Generate 36 y values  

yVals = [y*0.18 for y in range(0, n)]) 

# Iterate over y values and generate 3D vertex coordinates 

for i, y in enumerate ( yVals ):        

 vertices.append(((cos( y ), sin( y ), 0 )) # Set (x, y, z) vertex coordinate   

    if i < n - 1: 

        # Set edge vertices => this vertex and the next 

         edges.append( ( i, i+1 )) 

# Generate a new mesh 

me = bpy.data.meshes.new( 'circle' ) 

# Create mesh 

me.from_pydata( vertices, edges, () ) 

# Generate an object to contain an instance of this mesh 'me' 

ob = bpy.data.objects.new( 'circle', me ) 

# Link this virtual object to an acutal scene (the active or 'context' scene) 

bpy.context.scene.collection.objects.link( ob ) 

bpy.context.view_layer.objects.active = ob 

ob.select_set(True)  

Blender Mesh Definition 
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import bpy 

from math import sin, cos 

 

# Generate 100 y values 

n = 100                     # Number of vertices 

verts = []    # n vertices 

edges = []    # n-1 edges 

yVals = [y*0.18 for y in range(0, n)] 

zVals = [z*0.01 for z in range(0, n)] 

 

# Iterate over y values and generate 3D vertex coordinates 

for i, y in enumerate( yVals ):        

    verts.append(( cos( y ), sin( y ), zVals[i]))    # Set (x,y,z) vertex coordinate     

    if i < n - 1: 

    # Set edge vertices => this vertex and the next 

        edges.append(( i, i+1 ))      

# Generate a new mesh 

mesh = bpy.data.meshes.new( 'helix' ) 

# Create mesh 

mesh.from_pydata( verts, edges, () ) 

# Generate an object to contain an instance of this mesh 'mesh' 

ob = bpy.data.objects.new( 'helix', mesh ) 

# Link this virtual object to an acutal scene (the active or 'context' scene) 

bpy.context.collection.objects.link(ob) 

ob.select_set(True) 

Blender Mesh Definition 
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Blender Mesh Definition 

 Simple Mesh Definition 4-Corner Plane 

 

 

 

import bpy 

 

#Define vertices, faces 

#The vertex array contains 4 items with X, Y, and Z definitions 

verts = [(0,0,0), (0,5,0), (5,5,0), (5,0,0)] 

# the faces array contains 1 item.   

# The number sequence refers to the vertex array items. 

# The order will determine how the face is constructed. 

faces = [(0,1,2,3)] 

#Define mesh and object 

me = bpy.data.meshes.new(‘Plane’) 

#the mesh variable is then referenced by the object variable 

ob = bpy.data.objects.new(‘Plane’, me) 

#Set location and scene of object 

ob.location = bpy.context.scene.cursor.location # the cursor location 

bpy.context.collection.objects.link(ob)# linking the object to the collection 

#Create mesh 

me.from_pydata(verts, [], faces) 

me.update(calc_edges = True) # Calculate edges 

5 

0 

1 2 

3 
5 0 

Y 

X 

No Edge Data 
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Dictionaries 

 

 A dictionary is like a list, but more general. In a list, the indices have 

to be integers; in a dictionary they can be (almost) any type. You can 

think of a dictionary as a mapping between a set of indices (which 

are called keys) and a set of values. Each key maps to a value. The 

association of a key and a value is called a key-value pair or 

sometimes an item. 
 

The squiggly-brackets, {}, represent an empty dictionary 

 



Dictionary vs List 

 

 

 

Values in lists are accessed by means of integers called indices, 

which indicate where in the list a given value is found. 

 

Dictionaries access values by means of integers, strings, or other 

Python objects called keys, which indicate where in the dictionary a 

given value is found. 

 

 Both lists and dictionaries can store objects of any type. 

 
>>> x = [ ] 

 

>>> y = { } 
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Dictionaries 

 

 As an example, we’ll build a dictionary that maps from English to 

Spanish words, so the keys and the values are all strings. The 

function dict creates a new dictionary with no items. Because dict 

is the name of a built-in function, you should avoid using it as a 

variable name. 
>>> eng2sp = dict() 

>>> print(eng2sp) 

{} 

>>> eng2sp['one'] = 'uno’ 

 

This line creates an item that maps from the key ’one’ to the value 

'uno'. 
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Dictionaries 

 

 >>> print(eng2sp) 

{'one': 'uno'} 

 

This output format is also an input format. For example, you can 

create a new dictionary with three items: 
 
>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'} 

 

>>> print(eng2sp) 

{'two': 'dos', 'three': 'tres', 'one': 'uno'} 

 

The order of the key-value pairs is not the same. In fact, if you type 

the same example on your computer, you might get a different result. 

In general, the order of items in a dictionary is unpredictable.  
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Dictionaries 

 

 But that’s not a problem because the elements of a dictionary are 

never indexed with integer indices. Instead, you use the keys to 

look up the corresponding values: 
 
>>> print(eng2sp['two']) 

dos 

If the key isn’t in the dictionary, you get an exception: 

 
>>> print(eng2sp['four']) 

Traceback (most recent call last): 

  File "<pyshell#24>", line 1, in <module> 

    print (eng2sp['four']) 

KeyError: 'four’ 
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Dictionaries 

 

 The len function works on dictionaries; it returns the number of 

key-value pairs: 

 
>>> len(eng2sp) 

3 

 

The in operator works on dictionaries; it tells you whether 

something appears as a key in the dictionary. 

 
 >>> 'one' in eng2sp 
True 

>>> 'uno' in eng2sp 

False 



64 

Dictionaries 

 

 To see whether something appears as a value in a dictionary, you 

can use the method values, which returns the values as a list, and 

then use the in operator: 

 
>>> vals = eng2sp.values() 

>>> 'uno' in vals 

True 

 

The in operator uses different algorithms for lists and dictionaries. 
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Dictionaries 

 

 You can obtain all the keys in the dictionary with the keys 

method. 
>>> list(eng2sp.keys()) 

['two', 'three', 'one'] 

It’s also possible to obtain all the values stored in a dictionary, 

using values: 
>>> list(eng2sp.values()) 

['dos', 'tres', 'uno'] 

You can use the items method to return all keys and their 

associated values as a sequence of tuples: 
>>> list(eng2sp.items()) 

[('two', 'dos'), ('three', 'tres'), ('one', 'uno')] 
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Dictionaries 

 

 You can obtain a copy of a dictionary using the copy method: 
>>> x = {0: 'zero', 1: 'one'} 

>>> y = x.copy() 

>>> y 

{0: 'zero', 1: 'one'} 

This makes a shallow copy of the dictionary. This will likely be all 

you need in most situations. The update method updates a first 

dictionary with all the key/value pairs of a second dictionary. For 

keys that are common to both, the values from the second 

dictionary override those of the first: 
>>> z = {1: 'One', 2: 'Two'} 

>>> x = {0: 'zero', 1: 'one'} 

>>> x.update(z) 

>>> x 

{0: 'zero', 1: 'One', 2: 'Two'} 
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Dictionaries and Lists 

 

 
>>> d = {‘deniz':‘mavi', ‘ağaç':‘yeşil',‘ateş':‘kırmızı'} 

 

>>> for k in d: 

     print(k) 

 

deniz 

ağaç 

ateş 

 

>>> for k in d: 

    print(k, '-->', d[k]) 

 

ağaç --> yeşil 

deniz --> mavi 

ateş --> kırmızı 
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Dictionaries and Lists 

 

 >>> for k, v in d.items(): 

 print(k, '-->', v) 

 

ağaç --> yeşil 

deniz --> mavi 

ateş --> kırmızı 

 

>>> names = [‘deniz', ‘ağaç',‘ateş'] 

>>> colors = [‘mavi', ‘yeşil',‘kırmızı'] 

 

>>> d = dict(zip(names, colors)) 

 

>>> print(d) 

{‘ateş': ‘kırmızı', ‘ağaç': ‘yeşil', ‘deniz': ‘mavi'} 


