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PROLOG
Unification

term1 and term2 unify iff:

1. If term1 and term2 are constants, then they unify only if they 
are the same atom, or the same number.

2. If term1 is a variable and term2 is any type of term, 
then they unify, and term1 is instantiated to term2. (And vice 
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then they unify, and term1 is instantiated to term2. (And vice 
versa.) (If they are both variables, they're both instantiated to each 
other, and we say that they share values.)

3. If term1 and term2 are complex terms, they unify only if:
a. They have the same functor and arity. 
b. All of their corresponding arguments unify. Recursion!
c. Same variable is not given two different unifications/values).

foo(a,b) = foo(X,Y). 2*3+4 = X+Y. [a,b,c] = [a|[b|[c|[]]]].

foo(a,b) = foo(X,X).



PROLOG
Structures

person( john, cohen, date(17,may,1990), unemployed) 
dateofbirth(person(_, _, Date, _), Date).

person( john, cohen, date(17,may,1990), unemployed) 
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person( john, cohen, date(17,may,1990), unemployed) 
dateofbirth(P, date(_,_,Y)), Y<1963 



PROLOG
Evaluation
Declarative and Procedural

ancestor(X, Y) iff parent (X, Z) and ancestor (Z, Y)

Solve parent first for Z and then ancestor for Y
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PROLOG
Lists
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[a, b, c, d, e] = [a|[b, c, d, e]] = [a | [b | [c, d, e]]] = [a | [b | [c| [d, e]]]]



PROLOG
Lists
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[a, b, c, d, e] = [a|[b, c, d, e]] = [a | [b | [c, d, e]]] = [a | [b | [c| [d, e]]]]

first(H,[H|_]):-true. third(X,[_,_,X|_]). third(X,[_|[_|[X|]]).



PROLOG
Recursion

member(X,[X|_]).
member(X,[_|T]) :- member(X, T).

last(L,[L]).
last(L,[_|T]):-last(L,T).

secondLast(L, [L,_]).
secondLast(L, [_|T]):-secondLast(L, T).
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last(L,[_|T]):-last(L,T). secondLast(L, [_|T]):-secondLast(L, T).

size([], 0).
size([_|T], S) :- size(T, S1), S is S1+1.

pow(_, 0, 1).
pow(1, _, 1).
pow(X, Y, Z) :- N is Y-1, pow(X, N, W), Z is W*X.



PROLOG
Cut operator !

The cut, in Prolog, is written as !, a goal, which always succeeds, but
cannot be backtracked. It is used to prevent unwanted backtracking.
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?- teaches(dr_fred, Course), studies(Student, Course), !.
Course = english
Student = alice ;
false.

?- teaches(dr_fred, Course), !, studies(Student, Course).
False

?- !, teaches(dr_fred, Course), studies(Student, Course).



LISP
append, cons, list 

(cons ‘a, ‘(b, c)) ; return (A B C)
(cons 'a '(b) 'c) ; Too many arguments
(cons 'a '(b)) ; (A. B)
(cons 'a '(b)) ; (A B)
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LISP
Variable Binding
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LISP
apply, mapcar, funcall
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LISP
Anonymous Functions
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LISP
Structure Change
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LISP
Recursion
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LISP
Binary Trees
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RUBY
Chaining and Parallel Assignments
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RUBY
Arrays
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RUBY
Associative Arrays
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RUBY
Classes

attr_writer :x
attr_reader :y
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attr_reader :y

def x= (value)
@x = value

end

def y
@y

end



RUBY
Classes

require to include external file, similar to import in Java

include to include mixins/modules
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include to include mixins/modules
# Module defined in util.rb
module Utility 

def Utilty.logMe(details) 
# ... 

end 
end

require ‘util.rb’ #.rb is optional
include Utility
Utility.logMe(“This is a test.”)



RUBY
Object Extensions
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RUBY
Control flow
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RUBY
Control flow
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RUBY
Repetitions
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RUBY
Regular Expressions
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RUBY
Introspection
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C
Declaration and Definition

Declaration
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Definition



C
Global and Local variables
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C
Global and Local variables
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C
The C Standard Library
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C
Primitive Data Types
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C
Pointers
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C
Pointers and Arrays
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C
Function Pointers
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C
Structures
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C
Structures
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C
Structures and Pointers
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C
Structures and Arrays
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C
Memory Management
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C
Memory Management
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char *str; 
str = (char *) malloc(9);  
strcpy(str, "COMP348"); 

str = (char *) realloc(str, 25);   
strcat(str, "_FinalExam");   
printf("String = %s,  Address = %u\n", str, str);   
free(str);



C
Linked List
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Best of Luck !!!
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