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EXERCISE 1.1 - Question No. 2

Show that the relation R in the set R of real numbers, defined as

R = {(a, b):a < bz} 1s neither reflexive nor symmetric nor transitive.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.1 - Question No. 3

Check whether the relation R defined in the set {1, 2, 3,4, 5,6} as

R = {(a,b):b = a + 1} is reflexive, symmetric or transitive.

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 1.1 - Question No. 4

Show that the relation R in R defined as R = {(a, b):a < b}, is reflexive and

transitive but not symmetric.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.1 - Question No. 5

Check whether the relation R in R defined by R = {(a,b):a < b%} is

reflexive, symmetric or transitive.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.1 - Question No. 6

Show that the relation R in the set {1, 2, 3} givenby R = {(1,2), (2,1)} is

symmetric but neither reflexive nor transitive.
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EXERCISE 1.1 - Question No. 7

Show that the relation R in the set A of all the books in a library of a college,
given by R = {(X, y) : x and y have same number of pages} is an equivalence

relation.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.1 - Question No. 8

Show that the relation R in the set A = {1, 2, 3, 4, 5} given by
R = {(a, b): |abliseven} , is an equivalence relation. Show that all the

elements of {1, 3, 5} are related to each other and all the e
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EXERCISE 1.1 - Question No. 9

Show that each of the relation R intheset A = {z € Z:0 < z < 12}, given
by (i) R = {(a, b): |ablisapltipleofd} (ii) R = {(a,b):a = b} isan

equivalence relation. Find the set of a
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EXERCISE 1.1 - Question No. 10

Give an example of a relation. Which is (1) Symmetric but neither reflexive nor
transitive. (i1) Transitive but neither reflexive nor symmetric. (ii1) Reflexive and
symmetric but not transitive. (iv) Reflexive and transitive but not symmetric.

(v) Symmetric and transitive but not reflexive.
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EXERCISE 1.1 - Question No. 11
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Show that the relation R in the set A of points in a plane given by
R = {(P, Q): distance of the point P from the origin is same as the distance
of the point Q from the origin}, is an equivalence relation. Further, show that

the set o
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EXERCISE 1.1 - Question No. 12

Show that the relation R defined in the set A of all triangles as
R = {(T1, Ty) : T\ (issimilartoT), } , is equivalence relation. Consider three

right angle triangles 77 with sides 3, 4, 5, T5 with sides 5, 12, 13 and T3 w
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EXERCISE 1.1 - Question No. 13
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Show that the relation R defined in the set A of all polygons as
R = {(P, P»): Pi( and P),havesamenumberofsides} , is an equivalence

relation. What is the set of all elements in A related to the right angle triangle
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EXERCISE 1.1 - Question No. 14

Let L be the set of all lines in XY plane and R be the relation in L defined as
R = {(L1, Lo): L (is parallel to Ly)} Show that R is an equivalence relation.

Find the set of all lines related to the line y — 2z + 4.
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EXERCISE 1.1 - Question No. 15
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Let R be the relation in the set {1, 2, 3, 4} given by

R ={(1,2),(2,2),(1,1),(4,4),(1,3),(3,3),(3,2)} . Choose the correct
answer. (A) R is reflexive and symmetric but not transitive. (B) R is reflexive
and transitive but not symmetric (C) R is symmetric and transitive butnot

reflexive (D) R is an equivalence relation
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EXERCISE 1.1 - Question No. 16

Let R be the relation in the set N given by R = {(a,b):a = b2,b > 6} .

Choose the correct answer. (A) (2,4) € R(B) (3,8) € R(C) (6,8) € R (D)
(8 7R
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EXERCISE 1.2 - Question No. 1
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1
Show that the functions f: R. — R. defined by f(z) = - is one-one and

onto. where R* 1s the set of all non zero real numbers. Is the result true, if the

domain R* 1s replaced by N with co-domain being same as R*.
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EXERCISE 1.2 - Question No. 2

Check the injectivity and surjectivity of the following functions: (i) f: N — N
given by f(z) = 2 (ii) f: Z — Z given by f(x) = z* (iii) f: R — R given

by f(z) = z* (iv) f: N — N given by f(z) = 2* (v) 'f: Z rarr
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EXERCISE 1.2 - Question No. 3
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Prove that the Greatest Integer Function f: R — R, given by f(z) = [z], is
neither one-one nor onto, where [x] denotes the greatest integer less than or

equal to x.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.2 - Question No. 4

Show that the Modulus Function f: R — R, given by f(z) = |x|, is neither
one-one nor onto, where |z| is x, if x is positive or 0 and |z| is x , if x is

negative.
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EXERCISE 1.2 - Question No. 5
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Show that the Signum Function f: R — R, given by

f(z) ={1, if >00, if =0—1, if = < 0 is neither one-one nor

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.2 - Question No. 6

Let A={1,2,3},B={4,5,6,7}andlet f = {(1,4),(2,5),(3,6)} bea

function from A to B. Show that f is one-one.
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EXERCISE 1.2 - Question No. 7

In each of the following cases, state whether the function 1s one-one, onto or

bijective. Justify your answer. (i) f: R — R, defined by f(x) = 34z (ii)
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f:R — R, defined by f(z) = 1 + z?
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EXERCISE 1.2 - Question No. 8

Let A and B be sets. Show that f: A x B — B x A such that f(a, b) = (b, a)

is bijective function.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.2 - Question No. 9

Let f: N — and > ; N be defined by

1
f(n) = { n;_ , if nisodd%, if niseven foralln € N . State whether

the function f is bijective. Justify your answer.

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 1.2 - Question No. 10

Let A= R — {3} and B = R — {1} . Consider the function f: A — B

r — 2
r— 3

defined by (z) = ( ) . Is f one-one and onto? Justify your answer.
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EXERCISE 1.2 - Question No. 11

Let f: R — R be defined as f(x) = 2* . Choose the correct answer. (A) fis
one-one onto (B) f 1s many-one onto (C) f is one-one but not onto (D) f'is

neither one-one nor onto
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EXERCISE 1.2 - Question No. 12


https://doubtnut.app.link/5OEfVrQtZV
https://doubtnut.app.link/PHjNtvQtZV
https://doubtnut.app.link/TblU2wQtZV

Let f: R — R be defined as f(xz) = 3z . Choose the correct answer. (A) f'is
one-one onto (B) f 1s many-one onto (C) f is one-one but not onto (D) f'is

neither one-one nor onto.
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EXERCISE 1.3 - Question No. 1

Let f:{1,3,4} — {1,2,5}and g: {1,2,5} — {1, 3} be given by

f=4(1,2),(3,5),(4,1)} and g = {(1, 3), (2, 3), (5, 1)} . Write down gof .
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EXERCISE 1.3 - Question No. 2

Let f, g and h be functions from R to R. Show that

(f + g)oh = foh + goh(fg)oh = (foh)goh

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 1.3 - Question No. 3

Find fog and gof , if (i) () f(z) = |z| and g(z) = |5z — 2| (ii) f(z) = 8z> and

g(z) = «'/?
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EXERCISE 1.3 - Question No. 4

4 + 3

2 2
m,w + 3 show that fof(x) = x , forall z # 3 . What is

If f(z) =

the inverse of ?
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EXERCISE 1.3 - Question No. 5

State with reason whether following functions have inverse (i)

F:{1,2,3,4} — {10}withf = {(1, 10), (2, 10), (3, 10), (4, 10)} (ii)
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9:15,6,7,8} = {1, 2,3, 4}withg = {(5,4), (6, 3), (7,4), (8, 2)} (iii) 'h:

{2,3,4,5} rarr {7,9
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EXERCISE 1.3 - Question No. 6

(x + 2)

Show that f: | — 1,1] — R, given by f(z) = is one- one . Find the

inverse of the function f:| — 1, 1]
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EXERCISE 1.3 - Question No. 7

Consider f: R — R given by f(z) = 4z + 3 . Show that fis invertible. Find

the inverse of f.

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 1.3 - Question No. 8

Consider f: R, and > ;[4, c0) given by f(z) = * + 4. Show that fis
invertible with the inverse f ~! of given fby f ~'(y) = \/y — 4 where R, is

the set of all non-negative real numbers.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.3 - Question No. 9

Consider f: R, — [ — 5, 00) given by f(z) = 92° + 62 — 5. Show that fis

(/7¥9) -

invertible with f ' (y) = 3
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EXERCISE 1.3 - Question No. 10
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Let f: X — Y be an invertible function. Show that f has unique inverse. (Hint:
suppose g1 ( and g), are two inverses of f. Then for all

y €Y, fogi(y) = Iy(y) = fogs(y) Use one oneness of f).
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EXERCISE 1.3 - Question No. 11

Consider f:{1,2,3} — {a, b, c} givenby f(1) = a, f(2) = band f(3) = ¢

.Find f ~! and show that (f_l)_l = f.
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EXERCISE 1.3 - Question No. 12

Let f: X — Y be an invertible function. Show that the inverse of f ~!is f, i.e.,

(r) =t
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EXERCISE 1.3 - Question No. 13

1
If f:R — Rbe givenby f(z) = (3 — 2°)"/? , then fof() is (a) — ()2’
©)x (d) (3 — z*)
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EXERCISE 1.3 - Question No. 14

4 4
Let f: R — { — —} — R be a function as f(z) = Y The inverse of f

3 3z + 4

4 3
is map, g: Ran > f — R — { _ 5} given by. (a) g(y) = 5 _y4y (b)

4 4
g(y) = 4 —y?)y (C) g(y) — 3 _y4y (d) g(y) = 4 — 3y

Watch Free Video Solution on Doubtnut Now @

EXERCISE 1.4 - Question No. 1
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Determine whether or not each of the definition of given below gives a binary

operation. In the event that * is not a binary operation, give justification for

this. () OnZ *,def c e-bya -b = a — b(ii) 'O n Z"+,
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EXERCISE 1.4 - Question No. 2

For each binary operation * defined below, determine whether * is
commutative or associative. (1) OnZ, def € ea - b = a — b (ii)

b
OnQ, def € ea - b = ab -+ 1 (iii) OnQ, def € ea - b = % (iv) 'O
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EXERCISE 1.4 - Question No. 3
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Consider the binary operation A on the set {1, 2, 3, 4, 5} defined by

a ANb=m € {a, b} . Write the operation table of the operation A .
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EXERCISE 1.4 - Question No. 4

Consider a binary operation * on the set {1, 2, 3, 4, 5} given by the following
multiplication table. (1) Compute (2*3)*4 and 2*(3*4) (i1)) [s * commutati

v e ? (111) Compute (2*3)
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EXERCISE 1.4 - Question No. 5

Let - ' be the binary operation on the set {1, 2, 3, 4, 5} defined by

a-'b=H CF of a and b. Is the operation - ' same as the operation - defined
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in Exercise 4 above? Justify your answer.
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EXERCISE 1.4 - Question No. 6

Let - be the binary operation on N given by a - b = LCM .ofaandb. Find (1)
57,2016 (i1) Is - commutative? (i11) Is - associative? (iv) Find the

identity of - in N (v) Which elements of N are invert
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EXERCISE 1.4 - Question No. 7

Is - defined on the set {1,2,3,4,5}bya - b = LCM ofaandba binary

operation? Justify your answer.

Watch Free Video Solution on Doubtnut Now @
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EXERCISE 1.4 - Question No. 8

Let * be the binary operation on N defined bya x b = H CF ofaandb. Is *
commutative? Is * associative? Does there exist identity for this binary

operation on N?
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EXERCISE 1.4 - Question No. 9

Let - be a binary operation on the set Q of rational numbers as follows: (1)

a-b=a—b(i)a-b=a’>+b (i)a-b=a+ab(iv)a-b= (a—b)(v)

b
a-b= % (vi) @ - b = ab?® Find which of the binary operations are

commutative and which are associative
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EXERCISE 1.4 - Question No. 10
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Show that none of the operations given below has identity. (i) a x b =a — b

b
(ma*b:a?+¥@ma*b:a+amwymw:4a—m%wa*b:f}

(vi) a * b = ab?
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EXERCISE 1.4 - Question No. 11

Let A=N N and ? be the binary operation on A definedby (a,b)?(c,d)=(
a+c,b+d).Show that ? is commutative and associative. Find the identity

element for ? on A, if any.
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EXERCISE 1.4 - Question No. 12
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State whether the following statements are true or false. Justify. (1) For an
arbitrary binary operation on a set N, a *a=a? a ? N (i1) If . is a commutative

binary operation on N, then a * (b * ¢c) = (c* b) *x a
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EXERCISE 1.4 - Question No. 13

Consider a binary operation. on N defined a. b = a® 4+ . Choose the correct
answer. (A) Is . both associative and commutative? (B) Is. commutative but not

associative? (C) Is . associative but not commutative? (D) Is
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MISCELLANEOUS EXERCISE - Question No. 1
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Let f: R — R be defined as f(x) = 10z + 7 . Find the function g: R — R

such that gof = fog = 1g
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MISCELLANEOUS EXERCISE - Question No. 2

Let f:W — W be defined as f(n) =n — 1,ifisoddand f(n) =n + 1, if
n 1s even. Show that f 1s invertible. Find the inverse of f. Here, W is the set of

all whole numbers.
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MISCELLANEOUS EXERCISE - Question No. 3

If f: R — Ris defined by f(z) = 2* — 3z + 2, find f(f(x)) .

Watch Free Video Solution on Doubtnut Now @
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MISCELLANEOUS EXERCISE - Question No. 4

Show that function f: R — {z € R: — 1 < x < 1} defined by

T

f(w)zm

, ¢ € R 1s one one and onto function
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MISCELLANEOUS EXERCISE - Question No. 5

Show that the function f: R — R given by f(x) = z? is injective.
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MISCELLANEOUS EXERCISE - Question No. 6

Give examples of two functions f: N — and > ; Zandg:Z — and > ;7

such that go f is injective but g is not injective. (Hint: Consider

f(z) = zandg(z) = |z|)
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MISCELLANEOUS EXERCISE - Question No. 7

Given examples of two functions
f:N— and > ; Nandg: N — and > ; N such that g o fis onto but fis

not onto. (Hint: Consider f(z) = = + landg(x) = |z|) .
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MISCELLANEOUS EXERCISE - Question No. 8

Given a non-empty set X, consider P(X) which is the set of all subsets of X.
Define the relation R in P(X) as follows: For subsets A, B in P(X), ARB if and

only if A C B. Is R an equivalence relation on P(X)? Justify you answer

Watch Free Video Solution on Doubtnut Now @
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MISCELLANEOUS EXERCISE - Question No. 9

Given a non-empty set X, consider the binary operation
- :P(X) x P(X) —» P(X) givenby A- B= AN BYA,B € P(X) is the
power set of X. Show that X is the identity element for this operation and X is

the only invertible element 1

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 10

Find the number of all onto functions from the set {1, 2, 3, , n) to itself.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 11
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Let S = {a, b, c}andT = {1, 2,3} . Find F ~! of the following functions F

from S to T, if it exists. (i ) F' = {(a, 3), (b, 2), (¢, 1)} (ii)
F ={(a,2),(b,1),(c, 1)}
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MISCELLANEOUS EXERCISE - Question No. 12

Consider the binary operations - : R Xx R — and > ; R and
0:Rx R— and > ;Rdefinedasa - bla — b| and aob = a, Va,b € R.
Show that * 1s commutative but not associative, o is associative but not

commutative.
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MISCELLANEOUS EXERCISE - Question No. 13
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Given a non -empty set X, let - : P(X) x P(X) — and > ; P(X) be
definedas A- B=(A— B)U (B — A), VA, B € P(X) . Show that the
empty set ¢ is the identity for the operation * and all the elements A of P(A)

are invertible withA ~1=A
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MISCELLANEOUS EXERCISE - Question No. 14

Define a binary operation *on the set {0, 1, 2, 3,4, 5} as
a-b={a+0b if a+band <;6a+b—6, if a-+ b> 6 Show that
zero is the identity for this operation and each element a # 0 of the set is

invertible with 6 a being t
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MISCELLANEOUS EXERCISE - Question No. 15
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LetA={-1,0,1,2} , B={—4, —2,0,2}and f,9g:A— and > ;B

be functions defined by f(z) = 2> — =,z € A and

1
x — (—) ‘ — 1,2 € A. Are fand g equal? Justify your answer
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MISCELLANEOUS EXERCISE - Question No. 16

LetA = {1, 2, 3} Then number of relations containing (1, 2)and(1, 3) which

are reflexive and symmetric but not transitive is (A) 1 (B) 2 (C) 3 (D) 4
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MISCELLANEOUS EXERCISE - Question No. 17

Let A = {1, 2, 3} . Then number of equivalence relations containing (1, 2) is

(A)1(B)2(C)3 (D)4
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MISCELLANEOUS EXERCISE - Question No. 18

Let f: R — R be the Signum Function defined as
f(x) ={1,z > 00,z =0 — 1,z < 1and g: R — R be the Greatest Integer
Function given by g(z) = [z] , where [x] is greatest integer less than or equal

to x. Then does fo
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MISCELLANEOUS EXERCISE - Question No. 19

Number of binary operations on the set {a, b} are (A) 10 (B) 16 (C) 20 (D) 8

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 1
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Let A be the set of all students of a boys school. Show that the relation R in A
given by R = {(a, b) : a is sister of b} is the empty relation and R’ = {(a, b) :

the difference between heights of a and b is less than 3 meters} is the un

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 2

Let T be the set of all triangles in a plane with R a relation in T given by
R = {(Tl, Ty): Ty (iscongruenttOT)2} . Show that R is an equivalence

relation.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 3
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Let L be the set of all lines in a plane and R be the relation in L defined as
R = {(L4, Ly): L (is perpendicular to Lo} Show that R is symmetric but

neither reflexive nor transitive.
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SOLVED EXAMPLES - Question No. 4

Show that the relation R in the set {1, 2, 3} given by
R ={(1,1),(2,2),(3,3),(1,2), (2, 3)} is reflexive but neither symmetric

nor transitive.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 5
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Show that the relation R in the set Z of integers givenby R={(a,b):2div

idesab } is an equivalence relation.
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SOLVED EXAMPLES - Question No. 6

Let R be the relation defined in the set A = {1, 2, 3,4,5,6, 7} by
R = {(a, b): both a and b are either odd or even}. Show that R is an

equivalence relation. Further, show that all the elements of the subset " {1, 3
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SOLVED EXAMPLES - Question No. 7

Let A be the set of all 50 students of Class X in a school. Let f: A — N be

function defined by f (x) = roll number of the student x. Show that f is one-one
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but not onto.
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SOLVED EXAMPLES - Question No. 8

Show that the function f: N — N, given by f(x) = 2z, is one-one but not

onto.
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SOLVED EXAMPLES - Question No. 9

Prove that the function f: R — R, given by f(x) = 2z , is one-one and onto.
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SOLVED EXAMPLES - Question No. 10
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Show that the function f: N — N, given by f(1) = f(2) = 1 andf(z) = =1

, for every £ > 2, 1s onto but not one-one.
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SOLVED EXAMPLES - Question No. 11

Show that the function f: R — R, defined as f(z) = z?, is neither one-one

nor onto.
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SOLVED EXAMPLES - Question No. 12

Show that f: N — N, given by

f(x) = {a: +1, if €sadr — 1, if Eseven, is both one-one and onto.
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SOLVED EXAMPLES - Question No. 13

Show that an onto function f: {1, 2,3} — {1, 2, 3} is always one-one.
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SOLVED EXAMPLES - Question No. 14

Show that a one-one function f:{1, 2,3} — {1, 2, 3} must be onto.
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SOLVED EXAMPLES - Question No. 15

Let f:{2,3,4,5} — {3,4,5,9) and g: {3, 4, 5,9} — {7, 11,15} be
functions defined as f(2) = 3, f(3) = 4, f(4) = f(5) = 5 and

9(3) = g(4) = Tand "g (5)
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SOLVED EXAMPLES - Question No. 16

Find gof and fog, if f: R — R and g: R — R are given by f(x) = cos« and

g(x) = 3z* . Show that gof # fog.
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SOLVED EXAMPLES - Question No. 17

7 3
Show that if f: R — {5} — and > ;R — {E} is defined by

3 4 3 7
f(z) = 5zj7andg:R—{g}— and >;R—{g}isdeﬁneby
7 4
g(z) = 521_3 ,then fog = I4 and gof = I, where
3 7
A=R-— T ,B=R— T ;Ig(z) =z, Ve € A, Ig(x) =z, Ve € B

are called 1deal
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SOLVED EXAMPLES - Question No. 18
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Show thatif f: A — Band g: B — C are onc-one, then gof: A — (C'is also

onc-onc.
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SOLVED EXAMPLES - Question No. 19

Show that if f: A — Band g: B — C are onto, then gof: A — C is also onto.
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SOLVED EXAMPLES - Question No. 20

Consider functions f and g such that composite gof is defined and is one-one.

Are f and g both necessarily one-one.

Watch Free Video Solution on Doubtnut Now @
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SOLVED EXAMPLES - Question No. 21

Are f and g both necessarily onto, if gof is onto?
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SOLVED EXAMPLES - Question No. 22

Let f: {1, 2,3} — {a, b, ¢} be one-one and onto function given by f(1) = a,
f(2) = band f(3) = c. Show that there exists a function

g:{a,b,c} — {1, 2,3} such that gof = I, and ‘fog=
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SOLVED EXAMPLES - Question No. 23

Let f: N — Y be a function defined as f(x) = 4x + 3, where,

Y ={ye N:y=4x + 3 forsome z € N }. Show that f is invertible. Find
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the inverse
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SOLVED EXAMPLES - Question No. 24

LetY = {n’:n € N} € N .Consider f: N — Y as f(n) = n® . Show that {

1s invertible. Find the inverse of f.
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SOLVED EXAMPLES - Question No. 25

Let f: N — R be a function defined as f(z) = 4z + 12z + 15 . Show that

f:N — §, where, S is the range of f, is invertible. Find the inverse of f.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 26
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Consider f: N — N ,g: N — N and h: N — R defined asf(z) = 2z,
9(y) =3y +4and h(z) = s € z, V x, y and z in N. Show that ho(gof ) =

(hog) of.
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SOLVED EXAMPLES - Question No. 27

Consider f:4{1,2,3} — {a,b,c} and g:{a, b, c} — {apple, ball, cat}
defined as f(1) = a, f(2) = b, f(3) = ¢, g(a) = apple ,’'g(b)=balland

g(c)=c

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 28
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Let S = {1, 2, 3} . Determine whether the functions f: S — S defined as
below have inverses. Find f ~ 1, if it exists. (a) f = {(1, 1), (2, 2), (3, 3)} (b)

f=11,2),(2,1),(3,1)} (c) 'f=
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SOLVED EXAMPLES - Question No. 29

Show that addition, subtraction and multiplication are binary operations on R,
but division is not a binary operation on R. Further, show that division is a

binary operation on the set R of nonzero real numbers.
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SOLVED EXAMPLES - Question No. 30

Show that subtraction and division are not binary operations on N.
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SOLVED EXAMPLES - Question No. 31

Show that - : R x R — R given by (a, b) — a + 4b” is a binary operation.
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SOLVED EXAMPLES - Question No. 32

Let P be the set of all subsets of a given set X. Show that U : P x P — P

givenby (A,B) - AUBand N :P x P — Pgivenby (A,B) - AN B

are binary operations on the set P.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 33
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Show that the V : R — R given by (a,b) — maz{a, b} andthe A : R — R

— given by (a, b) — m € {a, b) are binary operations.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 34

Show that +: R X R —+ Rand x : R X R — R are commutative binary

operations, but : R x R — Rand + : R. x R. — R. are not commutative.
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SOLVED EXAMPLES - Question No. 35

Show that - : R X R — R defined by a - b = a + 2b is not commutative.

Watch Free Video Solution on Doubtnut Now @
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SOLVED EXAMPLES - Question No. 36

Show that addition and multiplication are associative binary operation on R.

But subtraction is not associative on R. Division i1s not associative on R*.
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SOLVED EXAMPLES - Question No. 37

Show that - : R Xx R — R givenby a - b = a + 2b is not associative.
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SOLVED EXAMPLES - Question No. 38

Show that zero 1s the identity for addition on R and 1 is the identity for
multiplication on R. But there is no identity element for the operations

—RXR— and >;Rand ~-:R. xR. — and >;R..
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SOLVED EXAMPLES - Question No. 39

: : . : 1.
Show that a 1s the inverse of a for the addition operation + on R and — 1s the
a

inverse of @ # 0 for the multiplication operation X on R.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 40

Show that — a 1s not the inverse of @ € N for the addition operation + on N

L. : e :
and — 1s not the inverse of @ € N for multiplication operation X on N, for
a

a+#1.
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SOLVED EXAMPLES - Question No. 41


https://doubtnut.app.link/9qVpjvTtZV
https://doubtnut.app.link/oDHI6yTtZV
https://doubtnut.app.link/mFjhzATtZV
https://doubtnut.app.link/0BDAaCTtZV

If R; and R, are equivalence relations in a set A, show that R; N R; is also an

equivalence relation.
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SOLVED EXAMPLES - Question No. 42

Let R be a relation on the set A of ordered pairs of positive integers defined by

(z, y)R(u, v) if and only if zv = yu . Show that R is an equivalence relation.
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SOLVED EXAMPLES - Question No. 43

Let X = {1,2,3,4,5,6,7,8,9} . Let Ry be arelation in X given by
R; = {(=, y): zy is divisible by 3} and R, be another relation on X given by

‘R 2= {(x,y): {x,y}sub{l, 4,7}}
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SOLVED EXAMPLES - Question No. 44

Let f: X — Y be a function. Define a relation R in X given by

R = {(a,b): f(a) = f(b)} . Examine if R is an equivalence relation.
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SOLVED EXAMPLES - Question No. 45

Determine which of the following binary operations on the set N are associative

and which are commutative. (a) (b)(c)a - b = 1Va,b € N(d) (e) (b)

(g)a-b= (k) ((i) 2200 Va,b € N(m) (o
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SOLVED EXAMPLES - Question No. 46
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Find the number of all one-one functions from set A = {1, 2, 3} to itself.
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SOLVED EXAMPLES - Question No. 47

Let A = {1, 2, 3} . Then show that the number of relations containing (1, 2)

and (2, 3) which are reflexive and transitive but not symmetric is four.
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SOLVED EXAMPLES - Question No. 48

Show that the number of equivalence relation in the set {1, 2, 3} containing

(1,2) and (2, 1) is two.
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SOLVED EXAMPLES - Question No. 49

Show that the number of binary operations on {1, 2} having 1 as identity and

having 2 as the inverse of 2 is exactly one.
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SOLVED EXAMPLES - Question No. 50

Consider the identity function Iy: N — N defined as Iy(z) = zVx € N .
Show that although IN is onto but Iy + Iy : N — N defined as

(In + In)(z) = In(x) + In(z) =  + = 2z is not onto.
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