
Image by mindphase.deviantart.comImage by mindphase.deviantart.com

DM2212DM2212

Programming Programming 

PhysicsPhysics

ML: Dioselin Gonzalez

2007 S1



Image by chocoloco.deviantart.comImage by chocoloco.deviantart.com

Python and VPythonPython and VPython

Based on tutorial and examples from 

Ralph Noack. “An Incremental Introduction to Python”
Michael Williams. “Handbook of the Physics Computing Course”
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What and why Python?

• General purpose, object oriented programming 

language

• Interpreted 

• Open source 

• Used in many domains and applications, including

– Autodesk® Maya®, MotionBuilder™

– Production pipeline at ILM

– CCP Games’ EVE Online

– FIRAXIS Games’ Civilization IV
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C++ vs Python

• Hello.cpp
#include <iostream>

using namespace std;

void main(){

cout<<“Hello, world”<<endl;

}

• Hello.py
print “Hello, world”
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IDLE
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1. Type and run this program

2. What happens if you enter “hola” and “:-)” as 

parameters?
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Variables

• Dynamic typing: variables need not be declared

(see ‘duck-typing’ in python’s glossary)

• Created when first assigned
>>> a="hey"

>>> print a

hey

• cAsE SEnsItiVE
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Variables

• Integers and floats
>>> myint=3

>>> myfloat=3.0

• Strings
>>> mystr="hola"

>>> myotherstr='hey'

>>> print mystr[0]

>>> print len(mystr)

>>> mystr[0:2]
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Variables

• Strings

>>> mystr="123456"

>>> mystr[:1]

>>> mystr[3:]

>>> mystr[-1] 

>>> mystr[-6:-1] 

>>> "an integer %d a floating point number %f" % (1,2.0)
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Variables

• Lists

– comma separated items between brackets

– Items don’t have to be the same type

• Exercise: Create and print a list with integer, float 

and string items
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Variables

• Lists are mutable

– Can assign a new value to an item

– Append, insert, delete and more operations:

• mylist.append(“new item at the end”)

• mylist.insert(2, “new item at pos 2”)

• del mylist[1]

• Tuples

– Immutable



DM2212 - 2007S1 - Dioselin Gonzalez

Variables

• Dictionaries

– Also called hash table

– Indexed by a key

>>>myD = {} #an empty dictionary

>>>myD[“Singapore”] = 4

>>>myOtherD={“China”:1321, ”Venezuela”:26}

>>>print myOtherD.keys()

4“Singapore”

1321“China”

26“Venezuela”

ValueKey
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Blocks of code

• Indentation

• New block is preceded by a statement ending with 

a colon character

• C++
if (a==b){

//code;

//more code;

}

• Python
if (a==b):

#indented code (4 is the std width!)

#more code
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If statement

if <conditional>:

<block of code>

elif <conditional>:

<block of code>

else:

<block of code>

#conditionals: a == b, a!=b, a<b, a<=b, a>b, a>=b

Exercise:  Write a program to ask for the distance 

traveled and time taken for a journey. If they went 

faster than some suitably dangerous speed, warn 

them to go slower next time.
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While statement

while <conditional>:

<block of code>

else:

<block of code>

#‘break’ statement will cause the loop to 

terminate and the else block is not executed

#’continue’ will transfer execution back to the 

top
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For statement

for <target> in <sequence>:

<block of code>

else:

<block of code>

#range() function commonly used

#‘break’ statement will cause the loop to 

terminate and the else block is not executed

#’continue’ will transfer execution back to the 

top
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Functions

Exercise:  Write a function that takes a list or tuple 

as parameter, adds all elements in the list and 

returns the final sum
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Importing modules
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Classes
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VPython
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VPython

pythonThompsonVPython1.flv

E-learning homework: watch the first 4 videos from 

http://showmedo.com/videos/series?name=pythonThompsonVPyth

onSeries
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Assignment 2

• Rube Goldberg machine

– rube-goldberg-machine2.wmv

– honda_commercial_the_cog.mov

– littlebigplanet_gdc07.wmv



DM2212 - 2007S1 - Dioselin Gonzalez

Assignment 2

• Min. interact with 3 objects

• Should be able to modify properties of the ball and 

objects

• Milestones (all graded):

– Week 12: design (submit and get approval from 

instructor)

– Week 13: scene and objects created, input

– Week 16: Final submission
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