                                                             PART A

1. Prove that A((B(C) = (A(B) ( (A(C)

Solution:

A((B(C) 
= {x/x(A and x(B(C}

             
 = {x/x(A and x(B or x(C}

             
= {x/(x(A and x(B) or (x(A and x(C)}

             
= {x/(x(A(B) or (x(A(C)}

             
= (A(B) ( (A(C) 
( A((B(C) = (A(B) ( (A(C)
2. If A, B, C, D are sets, prove algebraically that 

(A(B) X (C(D) = (AXC) ( (BXD). Give an example to support this result.

Solution:

(A(B) X (C(D) = (AXC) ( (BXD)

L.H.S 
= (A(B) X (C(D)

       
= {(x,y)/(x((A(B) and y((C(D))}

       
= {(x,y)/(x(A and x(B) and (y(C and y(D)}

       
= {(x,y)/(x(A and y(C) and (x(B and y(D)}

       
= {(x,y)/(x,y)(AXC and (x,y)(BXD}

      
 = {(x,y)/(x,y)((AXC) ( (BXD)}

      
 = (AXC) ( (BXD) = R.H.S

L.H.S
= R.H.S

Let A = {1,2,3} B = {2,3,4} C = {5,6,7} D = {6,7,8}

(A(B) X (C(D)= {(2,6),(2,7),(3,6),(3,7)}--------------(1)

(AXC) ( (BXD)= {(2,6),(2,7),(3,6),(3,7)}--------------(2)

Equation (1) and (2) gives (A(B) X (C(D) = (AXC) ( (BXD)
3. Define minset. Consider the subset, A = {1,7,8}, B = {1,6,9,10} and C = {1,9,10} where U = {1,2,3,…….,10}. List the non-empty minsets generated by A,B,C

Solution:

Let A be a set and {B1,B2….Bn} be a set of subsets of A. A set of the form D1(D2(….(Dn where Di may be either Bi or Bic (i = 1, 2, …., n) is called a minset or minterm generated by B1, B2,….,Bn
U = {1,2,3,4,5,6,7,8,9,19}

A = {1,7,8}              

Ac = {2,3,4,5,6,9,10} 

B = {1,6,9,10}          

Bc = {2,3,4,5,7,8}

C = {1,9,10}             

Cc = {2,3,4,5,6,7,8}

A(B(C = {1}

Ac(Bc(C = {}

Ac(B(C = {9,10}

A(Bc(C c = {7,8}

A(Bc(C = {}


Ac(Bc(Cc = {2,3,4,5}

A(B(Cc = {}


Ac(B(Cc = {6}
4. Define partial order relations. Give an example

Solution

A relation R on a set X is said to be a partial order relation if R satisfies reflexive, antisymmetric and transitive properties
Example: 

Let P(X) be the Powerset of a set X. R be the subset relation ( on P(X). 

i.e.,(A, B) ( R iff A ( B. Then ( is a partial order relation on P(X).
5. Prove that the sum first ‘n’ natural numbers is n(n+1)/2, by Mathematical Induction                                                       

Solution: 
Let P(n): 1 + 2 + 3 + ………… + n = n(n+1)/2
(i) P(1) =1(1+1)/2 =1 is true. Therefore P(n) is true for n = 1

(ii) Assume that P(k) is true i.e., 1 + 2 + 3 + ………… + k = k(k+1)/2 is true.
(iii) Now consider P(k+1): 

1 + 2 + 3 + ………… + k+ (k+1) = k(k+1)/2 + (k+1) 
= (k+1)*(k+2)/2 
= (k+1)*((k+1) +1)/2
 i.e., P(n) is true for n = k+1

(P(n) is true for all natural numbers. 
6. If f: R(R and g: R(R are defined by f(x) = 2x+5, g(x) = 3x+k, find k so that 
fog = gof

Solution:


gof(x)
 = g[f(x)]


         
= g[2x+5]


         
= 6x+15+k

fog(x) 
= f(g(x))


     
=f[3x+k] =6x+2k+5


gof = fog implies 6x+15+k=6x+2k+5


k =10
7. Show that the function f: R(R, f(x) = sin x is neither one-one nor onto function.

Solution:

sin 0 = sin ( = 0

0 ≠ (
i.e., sinx1= sinx2 (x1≠x2
Therefore f(x) = sinx is not a 1-1 function

For any x(R, -1 ( sinx ( 1

Therefore, range of f = [-1 to 1] ≠ R, where R is the co-domain

( f is not onto function

( f(x) = sinx is neither one-one nor onto
8. Test whether the function f: R(R f(x) = x2+2 is one-one onto?

Solution:

(1)       f(1) = 11+2 = 3

  f(-1) = (-1)2+2 = 3

  i.e., f(x1) = f(x2) does not imply x1 = x2 
Hence f is not 1-1 function

(2) 
Let f: R(R


Let y(R. Suppose x(R such that f(x) = y


x2+2 = y


x2 = y-2

x = (y-2. Here x is real only when y > 2.
           ( f is not onto function
9. Give an example of a relation R defined on a suitable set which is reflexive and symmetric but not transitive

Solution:

Relation R ={(0,0),(1,1),(1,3),(2,2),(2,3),(3,1),(3,2),(3,3)} defined on {0,1,2,3}

Reflexive:
For every x(X, <x,x>(R



1(X, (1,1) (R, 2(X, (2,2) (R, 3(X, (3,3) (R,   R is reflexive

Symmetric:
For x(X, y(Y if <x,y>(R then <y,x>(R

(1,3)(R, (1,3)(R, (2,3)(R, (3,2)(R, (1,1) (R, (2,2) (R,          (3,3) (R,



R is symmetric

Transitive:
If <x,y>(R and <y,z>(R then <x,z>(R



(1,3)(R,(3,2)(R  but (1,2) (R, R is not transitive

10. If 43 students in a village who applied for engineering or medical or for both., 32 applied for engineering, 19 applied for medical, find the number of students who applied only for medical

Solution:

Let A be the students applied for engineering

Let B be the students applied for medical

|A| =32

|B| =19

|A(B| = 43

By the principle of inclusion and exclusion, 

|A(B|=|A|+|B|-|A(B|

|A(B| =32+19-(43) = 8

Number of students who applied only for medical = |A|-|A(B| =19-8 =11
11. Test whether the function f:R(R, f(x) = |x| + x is one-one onto function

Solution:

(1)
Given f(x) = |x| + x

f(3) = |3|+3 = 6

f(-3) = |-3|+(-3) = 0

f(2) = |2|+2= 4

f(-2) = |-2|+(-2) = 0

f(-3) = f(-2) = 0

0 has more than one pre-image. Thus f(x) is not 1-1 function

(2)
 The range of f is the set of non-negative real numbers. 

( f is not onto function

12. If f:A(B is one-one onto, prove that fof -1 = IB
Solution:

Since f:A(B is one-one onto f -1:B(A exist, and is also 1-1 onto function

Let x(A, y(B such that f(x) = y so that x = f- 1(y)

f -1:B(A 
( fof -1:B(B

  

( fof -1(y) = f[f-1(y)] = f(x) = y = IB(y)

Therefore, fof-1 is the identity function from B(B
13. Let S ={x, x2/ x(N} and T ={(x,2x)/x(N } where N ={1,2….}. Find the range of S and T. Find S(T and S(T

Solution:

S ={x, x2/ x(N} 

S ={(1,1),(2,4),(3,9),(4,16),………} 

T ={(x,2x)/x(N }

S ={(1,2),(2,4),(3,6),(4,8),………} 

Range of S ={1,4,9,………………………}

Range of T ={1,4,6,8,…………………..}

S(T ={(1,1),(2,4),(3,9),(4,16),(1,2),(3,6),(4,8),………}

S(T = {(2,4)}
14. Define subset and Powerset with example

Solution:

Subset: If A and B are sets such that every element of A is also an element of B then A is said to be subset of B. It is denoted as A(B.

Powerset: If S is any set then the family of all the subsets of S is called the power set of S and is denoted by P(S)

Example:

Let S ={a,b,c} then

P(S) ={(,{a},{b},{c},{a,b},{a,c},{b,c},{a,b,c}} 

(,{a},{b},{c},{a,b},{a,c},{b,c},{a,b,c} are subsets and P(S) is Powerset
15. Let R be the equivalence relation defined on the set X ={0,1,2,3} given by R ={(0,0),(0,1),(0,2),(1,0),(1,1),(1,2),(2,0),(2,2),(3,3)}. Check whether ‘R’ is an equivalence relation.
Solution

A relation R on a set X is called an equivalence relation if it is reflexive, symmetric and transitive.

Reflexive:
For every x(X, <x,x>(R


As (0,0), (1,1), (2,2), (3,3) (R, R is reflexive

Symmetric:
For x(X, y(Y if <x,y>(R then <y,x>(R



As (1,2)(R, but (2,1) (R, R is not symmetric

Thus the relation R is not an equivalence relation
16. Find the sets A and B if A-B ={1,3,7,11}, B-A ={2,6,8} and A(B ={4,9}

Solution:

A-B={x: x(A and x(B}

B-A={x: x(B and x(A}

A = (A-B) ( (A(B) ={1,3,4,7,9,11}

B =(B-A) ( (A(B) ={2,4,6,8,9}


