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Revised questions part 1

Differences computability and complexity based on their objectives
	Computability is about what can be computed.
	Complexity is about how efficiently can it be computed.

	computability theory is concerned with what can be computed versus what cannot;
	complexity is concerned with the resources required to compute the things that are computable.

	Computability theory is interested in a fine-grained classification of uncomputable problems, with "it's computable" as the case at the bottom that's left to others to deal with.
	Complexity theory is interested in a fine-grained classification of computable problems, with "it's uncomputable" as a worst-case scenario where we throw up our hands and give up.


Computability Theory
     Computability theory is the branch of the theory of computation that studies which problems are computationally solvable using different models of computation. A central question of computer science is to address the limits of computing devices by understanding the problems we can use computers to solve.
Complexity Theory
     Complexity Theory is the science of how much resources question. How much time, memory a computer will use to get the output for given problem. 
Definition of some terms;
SET
    A set is a group or collection of objects or numbers, considered as an entity unto itself. Sets are usually symbolized by uppercase, italicized, boldface letters such as A, B, S, or Z. Each object or number in a set is called a member or element of the set. Examples include the set of all computers in the world, the set of all apples on a tree, and the set of all irrational numbers between 0 and 1.
POWER SET
     We have defined a set as a collection of its elements so, if S is a set then the collection or family of all subsets of S is called the power set of S and it is denoted by P(S).
Thus, if S = a, b then the power set of S is given by P(S) = {{a}, {b}, {a, b}, ∅}
MEMBER OF A SET
    If B is a set and x is one of the objects of B, this is denoted as x ∈ B, and is read as "x is an element of B", as "x belongs to B", or "x is in B".([28] If y is not a member of B then this is written as y ∉ B, read as "y is not an element of B", or "y is not in B".([29]
For example, with respect to the sets A = {1, 2, 3, 4}, B = {blue, white, red}, and F = {n | n is an integer, and 0 ≤ n ≤ 19},
4 ∈ A and 12 ∈ F; and
20 ∉ F and green ∉ B.
SUBSET (⊆)
    When we define a set, if we take pieces of that set, we can form what is called a subset.
Example: the set {1, 2, 3, 4, 5}
A subset of this is {1, 2, 3}. Another subset is {3, 4} or even another is {1}, etc.
But {1, 6} is not a subset, since it has an element (6) which is not in the parent set.
PROPER SUBSET
A is a proper subset of B if and only if every element of A is also in B, and there exists at least one element in B that is not in A.
This little piece at the end is there to make sure that A is not a proper subset of itself: we say that B must have at least one extra element.
Example:
{1, 2, 3} is a subset of {1, 2, 3}, but is not a proper subset of {1, 2, 3}.
Example:
{1, 2, 3} is a proper subset of {1, 2, 3, 4} because the element 4 is not in the first set.
INFINITE SET
  A set is said to be an infinite set whose elements cannot be listed if it has an unlimited (i.e. uncountable) by the natural number 1, 2, 3, 4, ………… n, for any natural number n is called a infinite set. 
Examples of infinite set:
1. Set of all points in a plane is an infinite set.
2. Set of all points in a line segment is an infinite set.
FINITE SET
    A set is said to be a finite set if it is either void set or the process of counting of elements surely comes to an end is called a finite set.
In a finite set the element can be listed if it has a limited i.e. countable by natural number 1, 2, 3, ……… and the process of listing terminates at a certain natural number N.
The number of distinct elements counted in a finite set S is denoted by n(S). The number of elements of a finite set A is called the order or cardinal number of a set A and is symbolically denoted by n(A).
Thus, if the set A be that of the English alphabets, then n(A) = 26: For, it contains 26 elements in it. Again if the set A be the vowels of the English alphabets i.e. A = {a, e, i, o, u} then n(A) = 5.
UNORDERED PAIR
     An unordered pair consists of two elements that are not written in a fixed order.The unordered pair {2, 5} is equal to unordered pair {5, 2}
i.e., {2, 5} = {5, 2}. Thus, in a pair, the order of elements is not important. 
UNION OF A SET
   Two sets can be "added" together. The union of A and B, denoted by A ∪ B, is the set of all things that are members of either A or B.
Examples:
{1, 2} ∪ {1, 2} = {1, 2}.
{1, 2} ∪ {2, 3} = {1, 2, 3}.
{1, 2, 3} ∪ {3, 4, 5} = {1, 2, 3, 4, 5}
INTERSECTION OF  A SET
    A new set can also be constructed by determining which members two sets have "in common". The intersection of A and B, denoted by A ∩ B, is the set of all things that are members of both A and B. If A ∩ B = ∅, then A and B are said to be disjoint.
The intersection of A and B, denoted A ∩ B
Examples:
{1, 2} ∩ {1, 2} = {1, 2}.
{1, 2} ∩ {2, 3} = {2}.
COMPLEMENT OF A SET
   Two sets can also be "subtracted". The relative complement of B in A (also called the set-theoretic difference of A and B), denoted by A \ B (or A − B), is the set of all elements that are members of A but not members of B. It is valid to "subtract" members of a set that are not in the set, such as removing the element green from the set {1, 2, 3}; doing so has no effect.
In certain settings all sets under discussion are considered to be subsets of a given ((universal set U. In such cases, U \ A is called the absolute complement or simply complement of A, and is denoted by A′.
A′ = U \ A
Examples:
{1, 2} \ {1, 2} = ∅.
{1, 2, 3, 4} \ {1, 3} = {2, 4}.
DIFFERENCE OF A SET
   The difference of two sets, written A - B is the set of all elements of A that are not elements of B. The difference operation, along with union and intersection, is an important and fundamental set theory operation.  To see how the difference of two sets forms a new set, let's consider the sets A = {1, 2, 3, 4, 5} and B = {3, 4, 5, 6, 7, 8}. To find the difference A - B of these two sets, we begin by writing all of the elements of A, and then take away every element of A that is also an element of B. Since A shares the elements 3, 4 and 5 with B, this gives us the set difference A - B = {1, 2}.
SYMMETRIC DIFFERENCE OF A SET
  he symmetric difference using Venn diagram of two subsets A and B is a sub set of U, denoted by A △ B and is defined by
A △ B = (A – B) ∪ (B – A)
Let A and B are two sets. The symmetric difference of two sets A and B is the set (A – B) ∪ (B – A) and is denoted by A △ B.
Thus, A △ B = (A – B) ∪ (B – A) = {x : x ∉ A ∩ B}
or, A △ B = {x : [x ∈ A and x ∉ B] or [x ∈ B and x ∉ A]}
U = {1,2,3,.....,9} A = {2,3,5,6,9}, B = {0,2,4, 8,....,20}, C = {1,3,5,...} and D = {1,2,3,4,5,6,7,8,9}. 
B∩C={}
A∩D={2,3,5,6,9}
A∩C ={3,5,9}
 A∪B ={0,2,3,4,5,6,8,9,…,20} 
B∪D ={0,1,2,3,4,5,6,7,8,9,…,20}
C ∪D ={1,2,3,4,…,9}
 B^c, ={1,3,5,7,9}
D^c, ={}
C^c ={2,4,6,8}
A-B={3,5,9}
D-C, ={2,4,6,8}
C-B ={}
A⊕C={2,3,5,6,9}
B⊕C={}
C⊕D={2,4,6,8,11,13,…}
D⊕B={0,1,3,5,7,9,10,12,…,20}
Definition of the following terms;{\displaystyle \operatorname {Alph} (s)}
Alphabet; The alphabet of a string is the set of all of the characters that occur in a particular string. If s is a string, its ((alphabet is denoted by Alph(s).
Words; 
Length of a word;
Substring;
 Initial segment; 
Concatenation of strings; string concatenation is the operation of joining character strings end-to-end. For example, the concatenation of "snow" and "ball" is "snowball".
 Language; A language is a finite or infinite set of strings. 
Suppose A = {a,c,e,i,o,n,t} with strings v = concatenation and u = catetioncona
Find the length of word in v = 13
 Reverse string u = “anocnoitetac”
 Concatenate v and u; vu=”concatenationcatetioncona”
Find substring of string m, if m = cacontatione
 Consider the given word s = abracaba 
Find the substring of s
Substring={e,a,b,r,a,c,a,b,a,ab,br,ac,ca,ab,ba,abr,bra,rac,aca,cab,aba,abra,brac,raca,acab,caba,abrac,braca,racab,acaba,abraca,bracab,racaba,abracaba}
 find the initial segment of s 
initial segment={a,ab,ac,abr,aca,aba,abra,acab,abrac,acaba,abraca,abracab,abracaba}
