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17MITC01 MATHEMATICAL FOUNDATION FOR INFORMATION TECHNOLOGY 
	                                 Part A                                                10 x 1/2 = 5                   
                                      Choose the correct answer
1. The intersection of the sets {1, 2, 5} and {1, 2, 6} is the set _____________
        a) {1, 2}	            b) {5, 6}	                      c) {2, 5}      	d) {1, 6}
2. The value of ⌊1/2.⌊5/2⌋ ⌋ is ______________
        a) 1	                      b) 2	                                c) 3	                     d) 0.5
3.  If  L is a regular language then, --------- is also a regular language.
       a) Lm		           b)Ls  		                     c)Lx  		          d)Lc

4. "CFG" stands for _________
       a) Context Free Graph	                       b) Context Free Grammar
       c) Context Finite Graph	                       d) Context Finite Grammar
5. For a DFA accepting binary numbers whose decimal equivalent is divisible 
    by 4, what are all the possible remainders?
     a) 0		   b) 0,2		c) 0,2,4		d) 0,1,2,3
6.  Subset Construction method refers to________.
     a) Conversion of NFA to DFA	b) DFA minimization
     c) Eliminating Null references	d) ε-NFA to NFA
7. Which of the following is not a PERT event?
     a) Site investigation started	            b) Sessional work completed
     c) Bus starts from Jaipur	 	d)Class is being attended
8. PERT technique of network analysis is mainly useful for _________.
    a)  Small  Projects    			           b) Large Projects    
    c) Research and Development Project 	d) Deterministic activities
9. Which of the following is NOT a possible value of the correlation coefficient? 
    a) negative 0.9           b) zero           c) positive 0.15          d) positive 1.5
10. We measure heights and weights of 100 twenty-year old male college 
       students. Which will have the higher correlation? 
       a) corr(height, weight) will be much greater than corr(weight, height)
       b) corr(weight, height) will be much greater than corr(height, weight) 
       c) Both will have the same correlation.
       d) Both will be about the same, but corr(weight, height) will be a little higher


Part B				              5 x 4 = 20
Answer ALL questions
Each answer should not exceed 200 words or one page

11. a)  Explain about Venn diagrams.         
      					(OR)
 11.b)  Define relations.
12. a)  Discuss about the languages and grammar.
      					(OR)
 12.b)  Illustrate on Context sensitive grammar.
13.a)   Review on finite state automata..
                                                    (OR)
13.b)   Explain about equivalence of DFA and NFA.

14. a)  Examine on PERT and CPM.  
       					(OR)       				                             
 14.b)  List the advantages of network techniques.
15. a)  Discuss about Correlation.
 					(OR)
15.b) Define Regression.
			Part C                           5 x 7 = 35
			                Answer ALL questions
                 Each answer should not exceed 600 words or three pages
16. a)   Explain about  the laws of set theory.         
                                                (OR)
 16.b)   Generalize the types of relations.
17. a)   Construct the types of phrase structure grammar.
                                                      (OR)
17.b)    Build Context free languages.

18. a)    Explain briefly about DFA.
                                                       (OR)
 18.b)   Explain about NFA in detail.

19. a)   Differentiate PERT and CPM.
                                                        (OR)
19. b)  Express in detail about the advantages of network techniques.

20. a)  Justify Karl Pearson’s coefficient of correlation.
                                                         (OR)
20.b)  Differentiate Correlation and Regression.
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	                                 Part A                                                10 x 1/2 = 5                  	
Choose the correct answer
1. a
1. a
1. d
1. b
1. d
1. a
1. d
1. c
1. d
1.  c

Part B
a) Venn Diagrams:-
1. A Venn diagram (also called primary diagram, set diagram or logic diagram) is a diagram that shows all possible logical relations between a finite collection of different sets. These diagrams depict elements as points in the plane, and sets as regions inside closed curves. A Venn diagram consists of multiple overlapping closed curves, usually circles, each representing a set. The points inside a curve labelled S represent elements of the set S, while points outside the boundary represent elements not in the set S. Thus, for example, the set of all elements that are members of both sets S and T, S ∩ T, is represented visually by the area of overlap of the regions S and T. In Venn diagrams the curves are overlapped in every possible way, 
showing all possible relations between the sets. They are thus a special case of Euler diagrams, which do not necessarily show all relations. Venn diagrams were conceived around 1880 by John Venn. They are used to teach elementary set theory, as well as illustrate simple set relationships in probability, logic, statistics, linguistics and computer science.
A Venn diagram in which the area of each shape is proportional to the number of elements it contains is called an area-proportional or scaled Venn diagram.
11. b) Relations:-
Whenever sets are being discussed, the relationship between the elements of the sets is the next thing that comes up. Relations may exist between objects of the same set or between objects of two or more sets.
Definition and Properties
A binary relation R from set x to y (written as xRy
or R(x,y)) is a subset of the Cartesian product x×y
. If the ordered pair of G is reversed, the relation also changes.
Generally an n-ary relation R between sets A1,…, and An
is a subset of the n-ary product A1×⋯×An. The minimum cardinality of a relation R is Zero and maximum is n2
in this case.
A binary relation R on a single set A is a subset of A×A
For two distinct sets, A and B, having cardinalities m and n respectively, the maximum cardinality of a relation R from A to B is mn.
Domain and Range
If there are two sets A and B, and relation R have order pair (x, y), then −
1. The domain of R, Dom(R), is the set {x|(x,y)∈RforsomeyinB}
    The range of R, Ran(R), is the set {y|(x,y)∈RforsomexinA}
Examples
Let, A={1,2,9}
and B={1,3,7}
1. Case 1 − If relation R is 'equal to' then R={(1,1),(3,3)}
Dom(R) = {1,3},Ran(R)={1,3}
    Case 2 − If relation R is 'less than' then R={(1,3),(1,7),(2,3),(2,7)}
Dom(R) = {1,2},Ran(R)={3,7}
    Case 3 − If relation R is 'greater than' then R={(2,1),(9,1),(9,3),(9,7)}
Dom(R) = {2,9},Ran(R)={1,3,7}
12. a)Languages and Grammar:-
Grammars impart a structure to a program in a high-level language that is useful for translation into a low-level language (machine language). The study of grammar constitutes an important area of computer science called Formal languages. This fascinating area emerged in the middle of 1950, due to the effort of Noam Chomsky, who gave an interesting mathematical model of a grammar in connection with the study of natural languages.

A grammar is defined by a 4-tuple G = (VN , VT , S ,  ), where VT and VN are sets of terminal and non-terminal symbols respectively, S a distinguished elements of VN, is called the starting symbol, is a finite subset of the relation from

(VT  VN)*VN(VT  VN)* to (VT  VN)*.

 are called production or a rewriting rule.The elements of 

It is clear that the language L generated by any grammar G = (VN, VT ), will be a subset of the free semigroup on the alphabet V, S, T.

There are four different types of grammars depending on the nature of its production rules.

A grammar is called context-sensitive, if all of its productions are of the form    with  |. |  | | 

 can be   in the production  and In the context sensitive grammar,   = expressed as  1A 2  = and 1   2
( 1 and / or  2  must beare possibly empty) where  non-empty.

 in the context of  , A is replaced by   Thus, in the production  1 and  2 . That is the reason we call this grammar as context sensitive. 

Language generated by context-sensitive grammar is called context sensitive language. 

Example:
The grammar given in Example 2 is context sensitive.

Next important and most useful grammar in many high-level languages is context free grammar. A grammar is called context-free grammar, if all  V  | and  |  |  with |  its production are of the form N.

In the context free grammar, the rewriting variable in a sentential form is rewritten regardless of other symbols in its context. That is the reason we call this grammar as context-free grammar.

Language generated by a context free grammar is called a context-free language.

The grammar given in the Example 1 is context-free grammar.

The other simple yet powerful type of grammar is regular grammar.

A grammar is said to be regular grammar if all of its production rules are of the form

 | with |     V  |, | N  has the formand   VaB or a, where aT  Vand BN .

The grammar given in Example 3 is a regular grammar.

A language generated by a regular grammar is called regular language.

A grammar is sometimes called unrestricted grammar and language generated by a unrestricted grammar is called unrestricted language. Observe that every grammar is an unrestricted grammar.

Observe from the Examples 1, 2 and 3 that every regular grammar is a context-free grammar, every context-free grammar is a context-sensitive grammar but the converse is not necessarily true.

Let T0 , T1, T2 and T3 denote unrestricted, context-sensitive, context-free and regular grammar respectively. Let L(Ti) denote the class of all languages generated by the grammar Ti  3. Thus it follows from i , 0  the above discussion that L(T3 L(T) 2 L(T) 1)  L(T0).
12. b) Context Sensitive Grammar:-
A context-sensitive grammar (CSG) is a formal grammar in which the left-hand sides and right-hand sides of any production rules may be surrounded by a context of terminal and nonterminal symbols. Context-sensitive grammars are more general than context-free grammars, in the sense that there are languages that can be described by CSG but not by context-free grammars. Context-sensitive grammars are less general (in the same sense) than unrestricted grammars. Thus, CSG are positioned between context-free and unrestricted grammars in the Chomsky hierarchy.
A formal language that can be described by a context-sensitive grammar, or, equivalently, by a noncontracting grammar or a linear bounded automation, is called a context-sensitive language. Some textbooks actually define CSGs as non-contracting,[1][2][3][4] although this is not how Noam Chomsky defined them in 1959.[5][6] This choice of definition makes no difference in terms of the languages generated (i.e. the two definitions are weakly equivalent), but it does make a difference in terms of what grammars are structurally considered context-sensitive; the later issue was analyzed by Chomsky in 1963.[7][8]
Chomsky introduced context-sensitive grammars as a way to describe the syntax of natural language where it is often the case that a word may or may not be appropriate in a certain place depending on the context. Walter Savitch has criticized the terminology "context-sensitive" as misleading and proposed "non-erasing" as better explaining the distinction between a CSG and an unrestricted grammar.[9]
Although it is well-known that certain features of languages (e.g. cross-serial dependency) are not context-free, it is an open question how much of CSG's expressive power is needed to capture the context sensitivity found in natural languages. Subsequent research in this area has focused on the more computationally tractable mildly context-sensitive languages.
13. a) Finite State Automata:-
A finite-state machine (FSM) or finite-state automaton (FSA, plural: automata), finite automaton, or simply a state machine, is a mathematical model of computation. It is an abstract machine that can be in exactly one of a finite number of states at any given time.
13. b) Equivalence of DFA and NFA:-
Automata are abstract machines that have a finite set of states. Given some input, they transition from state to state. You can think of them sort of like flowcharts.
An NFA is a Nondeterministic Finite Automaton. Nondeterministic means it can transition to, and be in, multiple states at once (i.e. for some given input).
A DFA is a Deterministic Finite Automaton. Deterministic means that it can only be in, and transition to, one state at a time (i.e. for some given input).
The major important difference is that an NFA is usually much more efficient.
14. a) PERT and CPM:-
PERT is an acronym for Program (Project) Evaluation and Review Technique, in which planning, scheduling, organising, coordinating and controlling of uncertain activities take place. The technique studies and represents the tasks undertaken to complete a project, to identify the least time for completing a task and the minimum time required to complete the whole project. It was developed in the late 1950s. It is aimed to reduce the time and cost of the project.
PERT uses time as a variable which represents the planned resource application along with performance specification. In this technique, first of all, the project is divided into activities and events. After that proper sequence is ascertained, and a network is constructed. After that time needed in each activity is calculated and the critical path (longest path connecting all the events) is determined.
Definition of CPM
Developed in the late 1950’s, Critical Path Method or CPM is an algorithm used for planning, scheduling, coordination and control of activities in a project. Here, it is assumed that the activity duration are fixed and certain. CPM is used to compute the earliest and latest possible start time for each activity.
The process differentiates the critical and non-critical activities to reduce the time and avoid the queue generation in the process. The reason behind the identification of critical activities is that, if any activity is delayed, it will cause the whole process to suffer. That is why it is named as Critical Path Method.
In this method, first of all, a list is prepared consisting of all the activities needed to complete a project, followed by the computation of time required to complete each activity. After that, the dependency between the activities is determined. Here, ‘path’ is defined as a sequence of activities in a network. The critical path is the path with the highest length.
14. b) Advantages of  network techniques:-
Main advantages of the network system are as follows: 
1. Detailed and thoughtful planning provides better analysis and logical thinking.
2. Identifies the critical activities and focus them to provide greater managerial attention.
3. Network technique enables to forecast project duration more accurately.
4. It is a powerful tool for optimisation of resources by using the concept of slack.
5. It provides a scientific basis for monitoring, review and control, to evaluate effect of slippages.
6. It helps in taking decision;
(i) To over-come delays,
(ii) To crashing programme,
(iii) Optimising resources, and
(iv) On other corrective actions.
7. It helps in getting better co-ordination amongst related fields.
8. It is an effective management tool through a common and simple language, providing common understanding
15. a) Correlation:-
Correlation is any of a broad class of statistical relationships involving dependence, though in common usage it most often refers to the extent to which two variables have a linear relationship with each other. Familiar examples of dependent phenomena include the correlation between the physical statures of parents and their offspring, and the correlation between the demand for a product and its price.
Correlations are useful because they can indicate a predictive relationship that can be exploited in practice. For example, an electrical utility may produce less power on a mild day based on the correlation between electricity demand and weather. In this example, there is a causal relationship, because extreme weather causes people to use more electricity for heating or cooling. However, in general, the presence of a correlation is not sufficient to infer the presence of a causal relationship (i.e., correlation does not imply causation).
Formally, random variables are dependent if they do not satisfy a mathematical property of probabilistic independence. In informal parlance, correlation is synonymous with dependence. However, when used in a technical sense, correlation refers to any of several specific types of relationship between mean values. There are several correlation coefficients, often denoted ρ or r, measuring the degree of correlation. The most common of these is the Pearson correlation coefficient, which is sensitive only to a linear relationship between two variables (which may be present even when one variable is a nonlinear function of the other). Other correlation coefficients have been developed to be more robust than the Pearson correlation – that is, more sensitive to nonlinear relationships.[1][2][3] Mutual information can also be applied to measure dependence between two variables.
15. b) Regression:-
Regression is a statistical measure used in finance, investing and other disciplines that attempts to determine the strength of the relationship between one dependent variable (usually denoted by Y) and a series of other changing variables (known as independent variables).

Part-C
16. a) Laws of set theory:-
The Laws of Sets
Commutative Laws
A ∩ B = B ∩ A
A ∪ B = B ∪ A

Associative Laws
(A ∩ B) ∩ C = A ∩ (B ∩ C)
(A ∪ B) ∪ C = A ∪ (B ∪ C)

Distributive Laws
A ∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C)
A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C)

Idempotent Laws
A ∩ A = A
A ∪ A = A

Identity Laws
A ∪ ø = A
A ∩ U = A
A ∪ U = U
A ∩ ø = ø

Involution Law (A ′) ′ = A

Complement Laws
A ∪ A' = U
A ∩ A' = ø
U ′ = ø
ø ′ = U

De Morgan’s Laws
(A ∩ B) ′ = A ′ ∪ B ′
(A ∪ B) ′ = A ′ ∩ B ′

16. b) Types of Relations:-
Relation or Binary relation R from set A to B is a subset of AxB which can be defined as
aRb <=> (a,b) € R <=> R(a,b).
A Binary relation R on a single set A is defined as a subset of AxA. For two distinct set, A and B with cardinalities m and n, the maximum cardinality of the relation R from A to B is mn.

Domain and Range:
if there are two sets A and B and Relation from A to B is R(a,b), then domain is defined as the set { a | (a,b) € R for some b in B} and Range is defined as the set {b | (a,b) € R for some a in A}.
Types of Relation:
1. Empty Relation: A relation R on a set A is called Empty if the set A is empty set.
1. Full Relation: A binary relation R on a set A and B is called full if AXB.
1. Reflexive Relation: A relation R on a set A is called reflexive if (a,a) € R holds for every element a € A .i.e. if set A = {a,b} then R = {(a,a), (b,b)} is reflexive relation.
1. Irreflexive relation : A relation R on a set A is called reflexive if no (a,a) € R holds for every element a € A.i.e. if set A = {a,b} then R = {(a,b), (b,a)} is irreflexive relation.
1. Symmetric Relation: A relation R on a set A is called symmetric if (b,a) € R holds when (a,b) € R.i.e. The relation R={(4,5),(5,4),(6,5),(5,6)} on set A={4,5,6} is symmetric.
1. AntiSymmetric Relation: A relation R on a set A is called antisymmetric if (a,b)€ R and (b,a) € R then a = b is called antisymmetric.i.e. The relation R = {(a,b)→R|a ≤ b} is anti-symmetric since a ≤ b and b ≤ a implies a = b.
1. Transiitive Relation: A relation R on a set A is called transitive if (a,b) € R and (b,c) € R then (a,c) € R for all a,b,c € A.i.e. Relation R={(1,2),(2,3),(1,3)} on set A={1,2,3} is transitive.
1. Equivalence Relation: A relation is an Equivalence Relation if it is reflexive, symmetric, and transitive. i.e. relation R={(1,1),(2,2),(3,3),(1,2),(2,1),(2,3),(3,2),(1,3),(3,1)} on set A={1,2,3} is equivalence relation as it is reflexive, symmetric, and transitive.
1. Asymmetric relation: Asymmetric relation is opposite of symmetric relation. A relation R on a set A is called asymmetric if no (b,a) € R when (a,b) € R.

17. a) Types of phrase structure grammar:-
1. "A phrase structure grammar consists of a set of ordered rules known as rewrite rules, which are applied stepwise. A rewrite rule has a single symbol on the left and one or more symbols on the right:
A→B+CC→D
More than one symbol on the right constitutes a string. The arrow is read as 'is rewritten as,' 'has as its constituents,' 'consists of,' or 'is expanded as.' The plus sign is read as 'followed by,' but it is often omitted. The rule may also be depicted in the form of a tree diagram . . ..

"The phrase structure rules also allow for choices. The optional choices are indicated with parentheses:
A→(B)C
This rule reads that A is expanded as optionally B and obligatorily C. In every rewrite rule, at least one element must be obligatory. There may also be mutually exclusive choices of elements in a string; these are indicated with curly braces:
A→{B,C}
This rule states that if you choose B, you can't choose C, but you must choose one--either B or C, but not both. Whether the mutually exclusive items are written on one line separated by commas or on separate lines does not matter, as long as they occur within braces."
Head-Driven Phrase Structure Grammar (HPSG)
"Head-driven phrase structure grammar (HPSG) has evolved as a synthesis of ideas from a number of theoretical sources, including generalized phrase structure grammar (GPSG), categorial grammar, and formal theories of data structure representation . . .. HPSG uses a fundamental theoretical strategy made familiar by GPSG: the enumeration of a class of objects, corresponding to expressions of some natural language, and a set of constraints whose interaction enforces the appropriate covariation of formal properties reflecting the dependencies that any grammar of that language must capture.

"A head-driven phrase structure grammar of some language defines the set of signs (form/meaning/correspondences) which that language comprises. The formal entities that model signs in HPSG are complex objects called feature structures, whose form is limited by a set of constraints--some universal and some language parochial. The interaction of these constraints defines the grammatical structure of each such sign and the morphosyntactic dependencies which hold between its subcomponents. Given a specific set of such constraints, and a lexicon providing at least one feature structure description for each word in the language, an infinite number of signs is recursively characterized."
17. b) Context Free Languages:-
A context-free grammar is defined as a grammar in which every production rule is of the form A→α, where A is a variable and α
is a sequence of variables and terminals.
Formally, a context-free grammar can be defined as a 4-tuple (V,Σ,R,S)
, where V is a finite set consisting of the variables, Σ is a finite set consisting of the terminals, R is a set of production rules (in the form mentioned above), and S∈V
is the starting variable.
The language of a context-free grammar is the set of strings that can be derived from its start variable. A context-free language is any language that is generated by a context-free grammar.
For example, {0n1n:n≥0}
is context-free because it is generated by the context-free grammar ({S},{0,1},R,S), where the set of rules, R, is 
S→0S1∣ε.

18. a) DFA:-
A deterministic finite automaton M is a 5-tuple, (Q, Σ, δ, q0, F), consisting of
1. a finite set of states (Q)
1. a finite set of input symbols called the alphabet (Σ)
1. a transition function (δ : Q × Σ → Q)
1. an initial or start state (q0 ∈ Q)
1. a set of accept states (F ⊆ Q)
Let w = a1a2 ... an be a string over the alphabet Σ. The automaton M accepts the string w if a sequence of states, r0,r1, ..., rn, exists in Q with the following conditions:
1. r0 = q0
1. ri+1 = δ(ri, ai+1), for i = 0, ..., n−1
1. rn ∈ F.
In words, the first condition says that the machine starts in the start state q0. The second condition says that given each character of string w, the machine will transition from state to state according to the transition function δ. The last condition says that the machine accepts w if the last input of w causes the machine to halt in one of the accepting states. Otherwise, it is said that the automaton rejects the string. The set of strings that M accepts is the language recognized by M and this language is denoted by L(M).A deterministic finite automaton without accept states and without a starting state is known as a transition system or semiautomaton.
18. b) NFA
An NDFA can be represented by a 5-tuple (Q, ∑, δ, q0, F) where −
1. Q is a finite set of states.
1. ∑ is a finite set of symbols called the alphabets.
1. δ is the transition function where δ: Q × ∑ → 2Q
1. q0 is the initial state from where any input is processed (q0 ∈ Q).
1. F is a set of final state/states of Q (F ⊆ Q).

19. a) PERT and CPM:-
	CPM
	PERT

	1. CPM uses activity oriented network.
	1. PERT uses event oriented Network.

	1. Durations of activity may be estimated with a fair degree of accuracy.
	1. Estimate of time for activities are not so accurate and definite.

	1. It is used extensively in construction projects.
	1. It is used mostly in research and development projects, particularly projects of non-repetitive nature.

	1. Deterministic concept is used.
	1. Probabilistic model concept is used.

	1. CPM can control both time and cost when planning.
	1. PERT is basically a tool for planning.

	1. In CPM, cost optimization is given prime importance. The time for the completion of the project depends upon cost optimization. The cost is not directly proportioned to time. Thus, cost is the controlling factor.
	1. In PERT, it is assumed that cost varies directly with time. Attention is therefore given to minimize the time so that minimum cost results. Thus in PERT, time is the controlling factor.



19. b) Advantages of network techniques:-
1. Detailed and thoughtful planning provides better analysis and logical thinking.
2. Identifies the critical activities and focus them to provide greater managerial attention.
3. Network technique enables to forecast project duration more accurately.
4. It is a powerful tool for optimisation of resources by using the concept of slack.
5. It provides a scientific basis for monitoring, review and control, to evaluate effect of slippages.
6. It helps in taking decision;
(i) To over-come delays,
(ii) To crashing programme,
(iii) Optimising resources, and
(iv) On other corrective actions.
7. It helps in getting better co-ordination amongst related fields.
8. It is an effective management tool through a common and simple language, providing common understanding.

20. a) Karl Pearson’s coefficient of correlation:-
Definition: Karl Pearson’s Coefficient of Correlation is widely used mathematical method wherein the numerical expression is used to calculate the degree and direction of the relationship between linear related variables.
Pearson’s method, popularly known as a Pearsonian Coefficient of Correlation, is the most extensively used quantitative methods in practice. The coefficient of correlation is denoted by “r”.
If the relationship between two variables X and Y is to be ascertained, then the following formula is used:
Properties of Coefficient of Correlation
1. The value of the coefficient of correlation (r) always lies between ±1. Such as:
r=+1, perfect positive correlation
r=-1, perfect negative correlation
r=0, no correlation
1. The coefficient of correlation is independent of the origin and scale. By origin, it means subtracting any non-zero constant from the given value of X and Y the vale of “r” remains unchanged. By scale it means, there is no effect on the value of “r” if the value of X and Y is divided or multiplied by any constant.
1. The coefficient of correlation is a geometric mean of two regression coefficient. Symbolically it is represented as:

1. The coefficient of correlation is “ zero” when the variables X and Y are independent. But, however, the converse is not true.
Assumptions of Karl Pearson’s Coefficient of Correlation
1. The relationship between the variables is “Linear”, which means when the two variables are plotted, a straight line is formed by the points plotted.
1. There are a large number of independent causes that affect the variables under study so as to form a Normal Distribution. Such as, variables like price, demand, supply, etc. are affected by such factors that the normal distribution is formed.
1. The variables are independent of each other.
20. b) Difference between Correlation and Regression:-
	Basis for Comparison
	Correlation
	Regression

	Meaning
	Correlation is a statistical measure which determines co-relationship or association of two variables.
	Regression describes how an independent variable is numerically related to the dependent variable.

	Usage
	To represent linear relationship between two variables.
	To fit a best line and estimate one variable on the basis of another variable. 

	Dependent and Independent variables
	No difference
	Both variables are different.

	Indicates
	Correlation coefficient indicates the extent to which two variables move together.
	Regression indicates the impact of a unit change in the known variable (x) on the estimated variable (y).

	Objective
	To find a numerical value expressing the relationship between variables.
	To estimate values of random variable on the basis of the values of fixed variable.
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