COMP 348: Principles of Programming Languages
Assignment 1: Must be done in pairs.
Please use this documents to provide answers for the following questions:
For the research questions below, make sure to provide the references to the resources from which you got your answers

Student 1 name:

[bookmark: _GoBack]Student 2 name:

Question 1:
LISP is not a pure functional language because of side effects. 
a) Briefly explain what are side effects 
Side-effects occur when code inside a scope affects or is affected by a state outside of the scope. For example, referring to global variables from inside a function in many languages causes side effects.

b) Does C have side effects?
Yes. C allows global variables and those can be read and modified from within the scope of any function.
intnum = 5;
int method1() {
	System.out.println(num);
	num = 2;
}
int method2() {
	System.out.println(num);
}
intmain() {
method1();
method2()
}
Output:
5
2


c) Does Java have side effects?
Yes. Inside a class, it is possible to define member variables, which act similarly to global variables and can thus cause a side effect.
intnum = 5;
int method1() {
	System.out.println(num);
	num = 2;
}
int method2() {
	System.out.println(num);
}
public static void main(String[] args) {
method1();
method2()
}
Output:
5
2

d) If applicable, give a snippet of code that shows side effects in the above mentioned languages.
The snippets are written above.


Question 2:
a) Does C support anonymous functions? If yes, please give an example.
No.
b) Does Java support anonymous functions?If yes, please give an example.
Yes. Java technically supports anonymous functions through the use of lambda expressions:
(int a, int b) ->{  return a + b; }
However, Java won’t recognize these expressions unless they have had a functional interface defined for them, which it does for basic expressions with Consumer and Predicate.


Question 3:
a) One of the strengths of C is the support of pointers. Please indicate why pointers are considered to be a powerful feature.
Pointers are useful for their ability to point to memory. Using points, you canpass the address of some data rather than having to copy the value of that data, modify it, and subsequently copy the modified data over the original data. Pointers allow you to pass functions as well. Also, pointers and their ability to point at chunks of memory, allow the use of arrays and strings in C, even when you don’t explicitly use them. For example, array[5] is interpreted as *(array+5) by C.


b) Does Java support the same kind of pointers? Support your answer with a code example.
No. In Java, objects are stored in variables by reference, which resemble pointers (and actually use pointers underneath), but have limitations. For example:
Integernum = new Integer(5);
The variable num holds a reference to an Integer object set to the value of five. However, in Java, there are no unpacking operator and equal signs only assign references when used with objects.You can’t set the variable to a value of ten like so:
*num = 10;		or	num = 10;
Instead, you need to do this:
num = new Integer(10);
In this case, Integer is immutable and so the creation of a new object is necessary. In other objects, it would be possible to define a set method by which we could simply change the value like so:
num.setInteger(10);
Still, nothing as short as in C given that there would have to be a method defined just to handle this. Also, you can’t assign pointers to primitive values in Java.


Question 4:
a) Is C a functional oriented language like Lisp?
No.

b) Briefly explain what does it mean that Lisp is a functional programming language.
The design of Lisp and its expression based syntax allows focus on writing, storing and executing functions without the need for mutable states.


Question 5:
List three impressive applications that are implemented in Lisp or at least have a significant portion that is implemented in Lisp. Make sure to mention why Lisp was used instead of any other language.

ITA Software:  Airfare Shopping Engine:
Lisp was used significantly in the creation of a software that calculated ticket prices and flight schedules. The programmers claim that Lisp was needed for the algorithms used in the application.
http://franz.com/success/customer_apps/data_mining/itastory.php3

Secure Outcomes:
Secure Outcomes is a company that sells fingerprinting livescan systems, which seems to be written entirely in Lisp. Their page claims Lisp as being “the language of Artificial Intelligence, which provides an outstanding path to current and future smart fingerprinting”. The company’s software is widely used by hundreds of police departments, airports, the US army, and more.
http://www.secureoutcomes.net/index.php/about-secure-outcomes-inc/who-we-are

Lisp:
Lisp’s first compiler was written in Lisp. Lisp compilation didn’t need to rely on another language.
“The first complete Lisp compiler, written in Lisp, was implemented in 1962 by Tim Hart and Mike Levin at MIT.”
https://en.wikipedia.org/wiki/Lisp_(programming_language)




Question 6:
Is C a dead language by now? Justify your answer with supporting arguments.
C is still used in embedded software, mainly for the compactness and simplicity of the language. When choosing between two low level languages, like C and C++, C is chosen when the features of C++ are unneeded, and so we can take advantage of the smaller size of C which is important on smaller devices.
Source:http://softwareengineering.stackexchange.com/questions/103897/is-the-c-programming-language-still-used



Question 7:
Can Java be used as a purely functional programming language?
Technically, it would be possible to write a Java program that relies purely on static methodsand lambda expressions.However, Java does not support tail-recursion, so all iteration done through recursive methods will be impossible the moment the iteration needs to go over a certain amount. Mainly because of that, Java isn’t a good use for functional programming.


Question 8: 
Out of the languages you know so far; namely, Java, C and List: which language do you like most and why?
Michel:
Between the three, I would pick Java, mostly since I’ve used it for four years, while I’ve yet barely done fifty lines of code in C and Lisp. I’d really rather pick Python for simple applications, and C# for larger scale applications. They just generally feel easier to write clear, compact code with.


Once you answered all questions, please upload this document with your answers to Moodle.

