
Introduction, Programming, 
Python
Michael Mandel

Lecture 1
Methods in Computational Linguistics I

The City University of New York, Graduate Center



Outline

• Class Information

• Introduction to Computer Science

• Programming Languages

• First Look at Python

• Inside a Python Program



Class Information



About me

• Michael Mandel
• Assistant Professor of Computer Science at Brooklyn College
• Faculty in GC PhD programs in Computer Science and Linguistics
• Email: mim@sci.brooklyn.cuny.edu
• Website: http://mr-pc.org

• Research: “machine listening” in noisy environments
• Speech enhancement via synthesis
• Noise robust automatic speech recognition
• Microphone array processing for source separation
• Understanding human noise robustness using psychoacousics



Office Hours

• By appointment. (Send me an e-mail.)

• After class is a good time for me, before is ok

• Office: GC room 4410



Introductions

• Your Name

• Your Program at Grad Center
• Taking this class for credit, or auditing?

• How much programming experience do you have?

• Research interests?

• What are you goals and expectations for this class?



Course Syllabus

• A course outline is available on the course website:

http://mr-pc.org/t/ling78100

• But let’s go over it now.



Website, GitHub classroom, BlackBoard

• The full syllabus, PowerPoint lecture slides, and PDFs of 
assignments will be posted on the course website

• Assignments will be distributed from the course website and will be 
collected on GitHub classroom.  More details will follow.

• We may use CUNY's Blackboard system for submissions
• You should get your BlackBoard account set up if you haven’t yet.
• You can log into Blackboard via CUNY Portal



Pre/Co-requisites

• Practicum Session: Tuesdays, room 7395, 4:15pm – 6:15pm
• Hussein Ghaly, PhD student, Linguistics
• Programming practice, review of topics
• Required co-requisite

• This course is a prerequisite for “Methods 2”
• Usually taught in the spring semester.

• This course is a recommended prerequisite for “Language 
Technologies”

• Usually taught in the fall semester.



Class Schedule

• No lecture on: 
• September 4
• October 9

• No practicum on:
• September 19
• November 21



NLP at CUNY

• http://nlpatcuny.cs.qc.cuny.edu/   (a bit out of date)

• Seminar Series: “CUNY-NLP” specific dates and times TBD

• Computational Linguistics Faculty 
• William Sakas, Virgina Teller, Martin Chodorow, Jia Xu, Rivka Levitan, 

Michael Mandel, Elena Filatova

• Other useful courses:
• Language Technology, machine learning, statistics, further courses in 

linguistics, other languages.



About the class

• Title of this class is a misnomer…should be Python 101
• Learning tools you will need for comp ling, not comp ling itself

• How to get involved in comp ling?
• Come to NLP talks! 
• Come to reading group!
• Ask questions!



Computational Linguistics Reading Group

• Specific dates and times TBD, Linguistics thesis room
• Except on day when there are NLP talks happening

• Organized by Rachel Rakov, PhD student in Linguistics

• Great opportunity to keep up on new research in the field, or to 
review old research, or get opinions on topics

• Not required, but recommended



Computational Linguistics

• The study of what goes into getting computers to perform useful 
and interesting tasks involving human languages.

• The insights that such computational work gives us into human 
processing of language.

• Other Names for Computational Linguistics:
• Natural Language Processing (NLP)
• Human Language Technology (HLT)

• Or just “Language Technology” (LT)

• Natural Language Engineering (NLE)
• Speech and Text Processing

K. McCoy, U. Delaware



Why is NLP important?

• Lots and lots of language data (in machine-readable form)!
• Too much for humans to read and process on our own

• Improve digitally mediated communication
• Both human-to-human and human-to-computer

• Language is complicated!
• Linguists can test theories of language and see if they work on a larger 

scale
• Computer scientists can build more useful structures if they know how to 

handle language

• These tasks are best handled by a combination of linguistic and 
probabilistic knowledge.



Knowledge, Language, and NLP

• “Natural Language” (NL) is the preferred way for humans to store 
and exchange information.

• NL = “real” language people grow up using (e.g. French).
• People don’t generally record or send information in the form of logical 

predicates or formal/computer languages.

• Computers normally store/input/output information in ways not 
closely related to human language.

• Binary numbers… Data Structures… Logic Languages… 

• Natural Language Processing (NLP) is the study of how computers 
can process natural languages.

• People could interact with computers using language.
• Allow computers to use information written in language.



Two Motivations for Studying NLP

• From the Linguistics side…
• Computer modeling of natural language is one way of understanding 

human cognitive structure/processing.
• We can ‘test’ a theory of how language works and see if it works well when 

we write a program using our theory.

• From the CS side …
• Computers would be easier to use if humans could use natural 

language to interact with them.  Language is very natural to 
humans.  This can make computers come to meet us rather than us 
go to meet them.

• Computers can take advantage of information sources (e.g. the WWW) that 
humans have written in language.

• Computers can do cool things if they process language.



Applications of NLP

• What are some useful things NLP can do?
• Analyzing sentences and words

• parsing, part-of-speech tagging, morphology

• Information Extraction, Named Entity Recognition
• Summary Generation
• Machine Translation
• Document Organization/Classification
• Information Retrieval
• Database Interfaces, Question Answering
• Text Editing, Grammar/Style Checking

• And that’s not even getting into speech…



This Course

• Programming “Boot Camp”
• Accelerated introduction to programming
• Using the Python Programming Language

• Useful language for Computational Linguistics
• Valuable for many other forms of research

• Introduction to a few computational linguistic concepts through the use of 
examples.

• Main focus: computer programming, good style, data structures, key 
computer concepts, key math concepts, etc.



Introduction to Computer 
Science



Objectives

• To understand the respective roles of hardware and software in a 
computing system.

• To learn what computer scientists study and the techniques that 
they use.

• To understand the basic design of a modern computer.
• To understand the form and function of computer programming 

languages.
• To begin using the Python programming language.



The Universal Machine

• A modern computer can be defined as “a machine that stores and 
manipulates information under the control of a changeable 
program.”

• Two key elements:
• Computers are devices for manipulating information.
• Computers operate under the control of a changeable program.



The Universal Machine

• What is a computer program?
• A detailed, step-by-step set of instructions telling a computer what to do.
• If we change the program, the computer performs a different set of actions 

or a different task.
• The machine stays the same, but the program changes!



The Universal Machine

• Programs are executed, or carried out.

• All computers have the same power, with suitable programming, i.e. 
each computer can do the things any other computer can do.



Program Power

• Software (programs) rule the hardware (the physical machine).

• The process of creating this software is called programming.

• Why learn to program?
• Fundamental part of computer science
• Having an understanding of programming helps you have an 

understanding of the strengths and limitations of computers.



Program Power

• Helps you become a more intelligent user of computers

• It can be fun!

• Form of expression

• Helps the development of problem solving skills, especially in 
analyzing complex systems by reducing them to interactions 
between simpler systems.

• Programmers are in great demand!



What is Computer Science?

• It is not the study of computers!
“Computers are to computer science what telescopes are to 
astronomy.” – E. Dijkstra

• The question becomes, “What processes can be described?”

• This question is really, “What can be computed?”



What is Computer Science?

• Design
• One way to show a particular problem can be solved is to actually design a 

solution.
• This is done by developing an algorithm, a step-by-step process for 

achieving the desired result.
• One problem – it can only answer in the positive. You can’t prove a 

negative!



What is Computer Science?

• Analysis
• Analysis is the process of examining algorithms and problems 

mathematically.
• Some seemingly simple problems are not solvable by any algorithm. These 

problems are said to be unsolvable.
• Problems can be intractable if they would take too long or take too much 

memory to be of practical value.



What is Computer Science?

• Experimentation
• Some problems are too complex for analysis.
• Implement a system and then study its behavior.



Programming languages



Programming Languages

• Natural language has ambiguity and imprecision problems when 
used to describe complex algorithms.

• Programs expressed in an unambiguous, precise way using programming 
languages.

• Every structure in programming language has a precise form, called its 
syntax

• Every structure in programming language has a precise meaning, called its 
semantics.



Programming Languages

• Programming language like a code for writing the instructions the 
computer will follow.

• Programmers will often refer to their program as computer code.

• Process of writing an algorithm in a programming language often called 
coding.



Programming Languages

• High-level computer languages
• Designed to be used and understood by humans

• Low-level language
• Computer hardware can only understand a very low level language known 

as machine language



Programming Languages

• Add two numbers:
• Load the number from memory location 2001 into the CPU
• Load the number from memory location 2002 into the CPU
• Add the two numbers in the CPU
• Store the result into location 2003

• In reality, these low-level instructions are represented in binary (1’s 
and 0’s)



Programming Languages

• High-level language
c = a + b

• This needs to be translated into machine language that the computer can 
execute.

• Compilers convert programs written in a high-level language into the 
machine language of some computer.



Programming Languages

• Interpreters simulate a computer that understands a high-level language.

• The source program is not translated into machine language all at once.

• An interpreter analyzes and executes the source code instruction by 
instruction.



Programming Languages

• Compiling vs. Interpreting
• Once program is compiled, it can be executed over and over without the 

source code or compiler. If it is interpreted, the source code and interpreter 
are needed each time the program runs

• Compiled programs generally run faster since the translation of the source 
code happens only once.



Programming Languages

• Interpreted languages are part of a more flexible programming 
environment since they can be developed and run interactively

• Interpreted programs are more portable, meaning the executable 
code produced from a compiler for a Pentium won’t run on a Mac, 
without recompiling. If a suitable interpreter already exists, the 
interpreted code can be run with no modifications.



First look at python



The Magic of Python

• When you start Python in a terminal, you will see something like:

Python 3.5.1 (v3.5.1:37a07cee5969, Dec  6 2015, 
01:54:25) [MSC v.1900 64 bit (AMD64)] on win32
Type "copyright", "credits" or "license()" for 
more information.
>>> 



The Magic of Python

• Jupyter notebooks allow you to edit 
and run code in the browser

• Flexible way to demonstrate code 
and share results

• Widely known and supported, 
GitHub makes it easy to share

• I will demonstrate the code for this 
course using notebooks 

• and share links to the final version 
with you

• Practicum 1 will help you setup 
jupyter on your computer



The Magic of Python

• The “>>>” is a Python prompt indicating that Python is ready for us 
to give it a command. These commands are called statements.

• >>> print("Hello, world") 
Hello, world
>>> print(2+3)
5
>>> print("2+3=", 2+3)
2+3= 5
>>> 



The Magic of Python

• Usually we want to execute several statements together that solve a 
common problem. One way to do this is to use a function.

• >>> def hello():
    print("Hello") 
    print("Computers are Fun") 

>>> 



The Magic of Python

>>> def hello():
    print("Hello") 
    print("Computers are Fun") 

>>>
The first line tells Python we are defining a new function called hello.
• The following lines are indented to show that they are part of the 

hello function.
• The blank line (hit enter twice) lets Python know the definition is 

finished.



The Magic of Python

>>> def hello():
   print("Hello")
   print("Computers are Fun") 

>>>
• Notice that nothing has happened yet! We’ve defined the function, 

but we haven’t told Python to perform the function!
• A function is invoked (or called) by typing its name.
>>> hello()
Hello
Computers are Fun
>>> 



The Magic of Python

• What’s the deal with the ()’s?

• Commands can have changeable parts called parameters (or 
arguments) that are placed between the ()’s.

>>> def greet(person):
    print("Hello",person)
    print ("How are you?")

>>> 



The Magic of Python

• >>> greet("Terry")
Hello Terry
How are you?
>>> greet("Paula")
Hello Paula
How are you?
>>>  

• When we use parameters, we can customize the output of our 
function.



The Magic of Python

• When we exit the Python prompt, the functions we’ve defined cease 
to exist!

• Programs are usually composed of functions, modules, or scripts 
that are saved on disk so that they can be used again and again.

• A module file is a text file created in text editing software (saved as 
“plain text”) that contains function definitions.

• A programming environment is designed to help programmers 
write programs and usually includes automatic indenting, 
highlighting, etc.



The Magic of Python

# File: chaos.py
# A simple program illustrating chaotic behavior

def main():
    print("This program illustrates a chaotic function")
    x = eval(input("Enter a number between 0 and 1: "))
    for i in range(10):
        x = 3.9 * x * (1 - x)
        print(x)

main()
• We’ll use filename.py when we save our work to indicate it’s a Python program.

• In this code we’re defining a new function called main.

• The main() at the end tells Python to run the code.



The Magic of Python

>>> 
This program illustrates a chaotic function
Enter a number between 0 and 1: .5
0.975
0.0950625
0.335499922266
0.869464925259
0.442633109113
0.962165255337
0.141972779362
0.4750843862
0.972578927537
0.104009713267
>>> 



Inside a python program



Inside a Python Program

# File: chaos.py
# A simple program illustrating chaotic behavior

• Lines that start with # are called comments
• Intended for human readers and ignored by Python

• Python skips text from # to end of line



Inside a Python Program

def main():

• Beginning of the definition of a function called main
• Since our program has only this one module, it could have been 

written without the main function.

• The use of main is customary, however.



Inside a Python Program

print("This program illustrates a chaotic function")

• This line causes Python to print a message introducing the 
program.



Inside a Python Program

x = eval(input("Enter a number between 0 and 1: "))

• x is an example of a variable

• A variable is used to assign a name to a value so that we can refer 
to it later.

• The quoted information is displayed, and the number typed in 
response is stored in x.



Inside a Python Program

for i in range(10):
• For is a loop construct

• A loop tells Python to repeat the same thing over and over.

• In this example, the following code will be repeated 10 times.



Inside a Python Program

x = 3.9 * x * (1 - x)
print(x)

• These lines are the body of the loop.

• The body of the loop is what gets repeated each time through the 
loop.

• The body of the loop is identified through indentation.

• The effect of the loop is the same as repeating these two lines 10 
times!



Inside a Python Program

 for i in range(10):
     x = 3.9 * x * (1 - x)
     print(x)

• These are equivalent!

x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)
x = 3.9 * x * (1 - x)
print(x)



Inside a Python Program

 x = 3.9 * x * (1 - x)

• This is called an assignment statement

• The part on the right-hand side (RHS) of the "=" is a mathematical 
expression.

• * is used to indicate multiplication

• Once the value on the RHS is computed, it is stored back into 
(assigned) into x



Inside a Python Program

main()

• This last line tells Python to execute the code in the function main



Summary
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Things to do...

• Readings from Textbook for next time:
• Chapter 1, Chapter 2, Chapter 3

• Practicum 1
• Install python via Anaconda
• Install Jupyter notebooks
• Install nltk
• Install GitHub Desktop

• Play around with some Python commands



Any Questions?
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