Class: 12" Assignment-1(Maths) Chapter: 1
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Give an example of a relation which is

(a) Reflexive neither symmetric nor transitive. (b) Symmetric but neither reflexive nor transitive.

(c) Transitive but neither reflexive nor symmetric. (d) Reflexive and symmetric but not transitive.

(e) Reflexive and transitive but not symmetric. (f) Symmetric and transitive but not reflexive.

If R = {(x,y): x+ 2y =8 }isarelation on N. Write the range of R.

Let T be the set of all triangles in a plane with R a relation in T given by R = {(T},T,): T; = T, }.
Show that R is an equivalence relation.

Let Z be the set of all integers and relation defined as R = {(a, b): a — b is divisible by 5; a,b € Z}
Prove that R is an equivalence relation.

Check whether the relation Rin R defined by: (a) R = {(x,y): x < y? ;x,y € R}

(b) R ={(a,b): a < b3 ;a,b € R}isreflexive, Symmetric and transitive.

Prove that the relation on the set A = {5,6,7,8,9} given by R = {(a, b): |a — b |is divisible by 2}
is an equivalence relation. Find all elements related to element 6.

Let L be the set of all lines in a plane and R be the relation in L defined as

R ={(Ly,L,): Lyis perpendicular to L,}. Check the relation is reflexive, Symmetric and transitive.
Find the set of all lines related to liney = 3x + 7.

Show that f: A - B defined by f(x) = % is bijective. where A = R — {3}and B = R — {1}

If f(x) = Z—j ;X F % .Show that f: R - R is invertible and fof (x) = x .Also find f 1.

If f:R — R defined by f(x) = 3x2_+5 is an invertible function. Also find f~1(x).

Consider f: R, — [—5,) given by f(x) = 9x% + 6x — 5. Show that f is an invertible function.

Also prove that f~1(x) = x+36_1

Prove that f: N - N defined by f(x) = x? + x + 1 is one-one but not onto.

If f:N — S defined by f(x) = 4x? + 12x + 15 where S is range of f.

show that f is invertible also find f 1.

Let R be the set of real numbers and f: R = R be the function defined by f (x) = 4x + 5.

Show that fis invertible and find f~1(2).

Check the injectivity and surjectivity of f: R — R given by f(x) = x2. Also check if domain replaced

by N and co-domain by N.

n+1 . .
— ;if nisodd
Let f: N — N defined by f(n) =1 .2 foralln € N.

n . .
> if nis even

State whether the function f is bijective. Justify your answer.
x+1;if xisodd

Show that f: N — N given by f(x) ={x—1  if x is even

is both one-one onto. find f~!.

Show that the function f: R — R defined by f(x) = xzx? ; YV x € R is neither one-one nor onto.
If the function f:R — R is given by f(x) = x>+ 3x + 1and g:R — R is given by g(x) = 2x — 3
Find (a) fog (b) gof (c) fof (d) gog

If the function f: R — R be given by f(x) = x? + 2and g: R — R be given by g(x) = xle ;x #= 1.
Find fog and gof and hence find fog(2) and gof (—3)

Let f: R — R be defined as f(x) = 10x + 7.Find the relation g: R = R such that fog = gof = I
Find hog and goh if h(x) = 27x3 and g(x) = x%
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If the function f: R — R is given by f(x) = (3 — x3)% then find fof (x).

If f: A — B defined by f(x) = % and g(x) = % .show that fog =1, and gof = Iz where
=R - {%} ,B=R— {%} and Il is identity function.

Let f,g: R = R be two functions defined as f(x) = |x| + xand g(x) = |x| —x ; VX ER
Then, find fog and gof.

If f be modulus function and g be greatest integer function then evaluate fog (_?5) — gof (_?5)
Let * be binary operation defined by a * b = 3a + 4b — 2. Find 4 * 5

Let * be binary operation on Q defined by a * b = % . Show that * is commutative as well as

associative . Also find identity element and inverse element.

Let A= N X N and * be binary operation on A defined by (a,b) * (c¢,d) = (a+c,b + d).

Show that * is commutative and associative . Also find identity element for * if exists.

a+b ; ifa+b<6
a+b—6;ifa+b=6

Write the operation table of * and show that 0 is the identity element for * and each element a of the

Define a binary operation * on the set {0,1,2,3,4,5}asa x b = {

set is invertible with 6 — a being the inverse of a.

Let X be non empty set. P(X) be its power set. Let * be operation defined on P(X) by
AxB=ANB VA,B € P(X)then (a) Prove that * be binary operation in P(X)

(b) Prove that * is commutative (c) Prove that * is associative (d) Find the identity element in P(X).
(e) Find all invertible elements identity of P(X). (f) If o is another binary operation defined on P(X)
as A oB = A U B. Then verify that o distributes itself over

In the set N of natural numbers, define the binary operation xbym *n = g.c.d(m,n) vm,n € N
Is the operation * commutative and associative? Also find identity element for * if exists.

Answer Key

Relation R defined on A= {1,2,3} (a)R = {(1,1),(2,2),(3,3),(1,2),(2,3)} (b) R ={(1,2),(2,1)}
(R ={(1,2),(23),(1,3)} (dR=1{(11),(22),(33),(12),(21),(23),(32)}
(e) R ={(1,1),(22),(3,3),(1,2),(2,3),(1,3)} (f) R={(1,2),(21),(1,1),(2,2)}
R ={(6,1),(4,2),(2,3)} Range = {1,2,3} 5. (a)(b) Not reflexive not Symmetric not transitive.
{6,8} 7. Only Symmetric, set of linesy = %x + c 9. 1= zi—j =f
f= Bl =2 W)=
(a) neither one-one nor onto (b) only one-one 16. Not bijective
_ _(y—1;ifyiseven
o _{ y+1;ifyisodd
(c) fof =x*+6x3 +14x> +15x+5  (d)gog =4x—9

2x—5

19. (a)fog =4x*>—6x+1 (b)gof =2x*+6x—1

3x2—4x+2 x%+2 11 x—7
fog =" 90f =55, f0og(2) =6, gof (=3) = 2L g(0) ==
hog(x) = 27x, goh(x) = 3x 23. fof(x) =x

0; ifx =0 _
fog(x)_{_4x; lfx<0 ,gof(X)—O
1 27. 30 28.¢e= g, Inverse = % 29. e does not exist
(d) e =X (e) onlyinvertible element = X 32. e does not exist
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