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Binary Operations Ex 3.2 Q1

We have,
a*b=lcm(ab) foralaben

(1)

Mow,
2+#4=lcm [2,4)=4
3»5=tcm [3,5 =15
1*6="fem [1,6) =6

(i)
Commutativity:
Leta be N then,
a*b=lcmfa b)
=lem(b,a)
=h+g

= g+h=h+z
* |5 commutative on M,

Associatvity.
Leta bce N then,
[a*b)*c=lcm(ab)+c
={c.m(4, b,c) -—-fi)

and, a+*[b+c)=axlcmfbc)
=lcm(a b.c) -——{ii)

From (i} and {ii)
[asb)+c=a*(b+c)

* |5 gssocialive on iV,
Binary Operations Ex 3.2 Q2
{in Clearly, by definition a*b=1=b*a , ¥abeN
Also, [a*b)*c=(1*c)=1
and a*b*cg={a*1)=1 vabcocenN
Hence, M is both associative and commutative,

(iij a*b=a+b=b+a=h*aj
2 2

which shows *is commutative,

[a+b]+c
Further, [a*b]*c={a+h]*c- 2 =EI+tI+2I:
2 2 4

a+[b+DJ
b+c 2 Za+h+c a+b+2c
a*b*c)=a* = = #

2 2 2 4
Hence, * is not associative,




Binary Operations Ex 3.2 Q3

We have, binary operator * defined on A4 and is given by
grh=bforallabe 4

Commutativity: Let s, be 4 then
arh=hza=hb=*az

= gebh=h+g

*

is not commutative on A

Assodativity: Leta b,oce 4, then
[a*b)*c=b+*c=cC -——{i)

and, a+*[b*c)=a*c=c -——{i)

From (i) and {ii
[a*b)*c=a*[b*C)

Binary Operations Ex 3.2 Q4(i)

iz assodative on A

* 1

iz abinary operator on Z defined by a+b=g+b+ab forall a,0e Z
Commutativity of "«";

Leta, be Z, then
a*h=g+h+ab=bt+at+ha=b=*z

a*rh=h+gz

Assodative of '+

Leta, be Z, then
[a*b]*c= [a+b+ab]*c=a+b+ab+c+ac+bc+abc

=g+b+c+ab+bo +ac +abc ———[i]

Again, a*fbrc)=a*[b+c+b)
=a+b+c+be+ab+ac +abe - ——{ii)

From i} & (i}, we get
[a+b)+c=ax[b+c)

* |5 commutative and associative on 2



Binary Operations Ex 3.2 Q4(ii)
Commutative:

Leta, be N, then
axb=2¥ 2% _pug

ash=Hh=*a
* s commutative on M
Associative:

Leta bce N, then
(@ b)re= 2w =270 —)

and, aw(bwc)=arzh -2+ ———{il)

From (i) & (i), we get
[axb)*c=a*[b*c)

* |5 not associatve on i
Binary Operations Ex 3.2 Q4(iii)
Commutativity:

Let g, be Q, then
arb=ga-bzb-a=b=*a

arbh=h*g
= * iz not commutative on Q
Lssociative:

Leta b ce, then
[axbl*c=[a-bl*c=a-b-c -——{0)

and, a*{b*c}=a*{b—c]=a—b+c ———{ii]

From (i) & (i}, we get
[a*b)*c = ax(bxc)

* |5 Not associative on Q



Binary Operations Ex 3.2 Q4(iv)

Commutative:

Leta, b e Q, then

deb=a+b*=b+3 =be a
= geb=be a

e IS commutative on Q.
Associative:

Leta b, ceQ, then

{22 b)e c=(az+bz) e C =[.5~2+.":|2)2+-:2 ---)
and, ae{be c]:ae(az+bz)=az+[bz+cz)2 ———{ii}
Fram [|] & [ii],

[ae bleceae [bec)

¢ isnot associative on Q.
Binary Operations Ex 3.2 Q4(v)
Binary operation 'a' defined on Q, given by 308 = Z—b for all 3,6 2
Commutative:

Let 3,6« Q, then

= gob=Hoz
o is commutative on Q.
Associativity:

Let 3,6,c =@, then
La]

(pet)ec=(F)oc- 5 -

ao[boc]=au{b?c}=if (i)
From (i) & {ii) we get

[aob)oc =acfboc)

o' is assodative on Q.



Binary Operations Ex 3.2 Q4(vi)
Commutative:

Let 3, &= @, then

G+b=ab’#2bhs’=b+g
= G+h=h+3

# |5 not commutative on Q
Adssociativity:

Let 3,b,c e @, then

[a*b] xc = ab® *c = b’

= a*[b*c]=a*bcz=a{bcz)2

From (i} and {ii}
[a*b]*c;e a*[b*c]

* |5 not associative on Q
Binary Operations Ex 3.2 Q4(vii)
Commutativity:

Lets be Q, then
a+h=a+ab
b+g=b+ab

Fromm [l] 2 [ii]
avbh=ehb+*g

= * |5 not commutative on Q
Associatvity:

Leta, b e, then

[a+b)*c=(a+ab)*c=a+ab+ac+abc -——{i)

a*{brc)=a*{b+bc)
=a+ab+abc

From (i} and {ii)
[a+b)*c=a*(b*c)

= * |5 not associative on Q

——— i)



Binary Operations Ex 3.2 Q4(viii)
Commutativity: Leta be X, then
a+*rbh=a+b-7

=b+a-7
=h#*g3

= geh=pHh=*3

= * 5 commutatdve on &

Associativity: Leta, b,c e, then
[a*bl*c=[a+b-7)*c
=a+b-7+c-7
=a+b+c-17 ———m
and, a*[b*c]=a*[b+c—?]
=3+b+c-7-7
=a+b+c-17 - ——{ii)

From (i) & i)
[a*bl*c=ax[b*c)

= * |5 gssociative on A



Binary Operations Ex 3.2 Q4(ix)
Commutativity,
Leta,be & —{—1}, then

E b
a+h = *= =h=+*3
bE+1 a+1
= a+xh=zh=3
= + iz not commutative on R - {-1}

Associ ativity:
Let s, b,ce & - {—1} , then

{a*b]*c=[bi1]*c

E!
_b+1 el

o+l {b+1][c+1}

=Y a*{b*c}=a*[ b ]
c+1

3 _a{r:+1]
b +1_b+c+1
c+1

From {i} and (i}

[3#b)sc=ax(b+c)

= +i5 not associative on & - {-1}

Binary Operations Ex 3.2 Q4(x)

Corm m utativity:
Let 3,8« Q, then
a*h=agb+l=ba+l=h=*g

= a+h=Hh+*3

= * |5 commutative on Q
Adssociativity:

Let 3,8, e, then

[axb)xc=(ab+1)#c

=3bc+c+1

a*[brc)=a={bc+1)

=agbc+a+1

From (i} and (i)

[3*b)*c=ax[b*c)

= * |5 not associative an Q.

i)



Binary Operations Ex 3.2 Q4(xi)

Commutativity:
Leta b e M, then

avh=a"2h*=h=+a

= a+rh=h*g

#' i not commutative on &

dssociativity:
Leta b, ce M, then

[3+b)+c= 3% we = {ab:]c =abe

arfprc)=axb’ = [a]b:

From (i) and {ii)
b 4 {a]-*‘
=[asb)*cfaxlb+c)

*

= iz not associative on M.

Binary Operations Ex 3.2 Q4(xii)
Commutativity:
Leta b e M, then

avbh=at2bh* b3

= a+rh=h*g

#' |5 not commutative on &

dssociativity:
Leta b, ce M, then

[a+b)+c= 3% wo = {ab:]c e

axfbrc)=axb’ = [a]b:

Fram (i) and {ii)
b 4 {a]-*‘

=[asb)rcfaxfb+c)

' s not associative on N

---{)

- - - {ii)



Binary Operations Ex 3.2 Q4(xiii)
Commutativity:

Let 3, &« Z then,
g+h=3-b=xh-a=hx*g3

= a+h=h+g
= * |5 not commutative on £

Adssociativity:
Leta b, c e 2, then
[a+b)*c=[(a-b)*c=(3-b-c)

2 axfbrc)=axfb-c)={(a-b+c)

From (i} & fii)

{a*b]*c#a*{b*c]

et *

iz hot associative on 2.
Binary Operations Ex 3.2 Q4(xiv)

Commutativity:
Let a, &« Q then,

= a+xh=h=*g
* |5 commutative on Q

Adssociativity:
Let 3,8, c e Q then,

{a*b}*c: ﬂ*c:ﬁ

4 16

and, a*[b*c:]:a*b_'::ﬁ
4 16

From (i) and {ii}
[a+b)sc=a=[b=c)

“' |5 associative on Q.

---{)
i)



Binary Operations Ex 3.2 Q4(xv)
Commutativity:
Let g, be Q then,

a#h= [a—bf =[b—a]2=b*a

= geh=pHh=*3

*

iz commutative on Q.

Associativity:
Let g, b, 0 e then,

{a*b}*c={a_bf*c=[{a_b}2_c]z

and, a*[b*c}=a*[b—c]2=[a—[b—c]2}2

From (i) and {ii}
[axb)*c = a*(b*c)

* |5 not associative on Q.

Binary Operations Ex 3.2 Q5

The binary operatar o defined on @ - {-1} is given by
gobh=a+b-abforallabed- {—1}

Commutativity:

Leta,be @-{-1}, then

gob=a+b-ab=b+a-ba=Hboa

= goh=hosz

= o' s commutative on @ - {-1}.

Binary Operations Ex 3.2 Q6
The binary operator + defined on 2 and is given by
a*h=3a+7b

Commutativity: Let s, be Z, then
a*b=13+7b and
b+a=504+73

aerheh=*g

Hence, ' is not commutative on 2.

Binary Operations Ex 3.2 Q7



We have, * is a binary operator defined on Z is given by
g+*h=gh+1foral abs?

dssociativity: Let 3,b,ce 2, then
[a+b)*c=[ab+1)#C

=abc+c+1 ---{i)

and, a*[b*c] =a*[bc+1]

=ghc+a+1 ———{ii]
From (i) & (i)

[a+b)*c=ax(bsc)

Hence, %' is not associative on 2,

Binary Operations Ex 3.2 Q8

We have, set of real numbers except -1 and # is an operator given
by
g*b=a+b+ab forallabes=r-{-1}

NMow, ¥ a,bes
J*+bh=g+b+abe’

cif a+b+ab=-1

= F+bfl+a)+1=10
= [2+1)(b+1) =0
= g=-lorb=-1

buta=-1andb=-1 (given)
F+b+ab=-1

= a+bh e forabe s

#' is a binary operator on &
Commutativity: Let 3, be 5

= g*rbh=g+b+ab=b+at+ha=Hb=*a
= arh=h#*g



and, axfb*c)=a+(b+c+bc)

=3+h+c+bHC+ab+ac +abo - - - fii)

From (i) and (i}
[3+b)*c=ax(b+c)

+' j5 gssociative on &,

Moy, [2*x]*3=?

= [2+X+2X]*3=?
= 2+ +Ex +3+0+3n+0x =7
= 11+12% =7
= 12% = -4
-4 -1
= N=— e
1z

Binary Operations Ex 3.2 Q9

The binary operatar + defined as

a-h

a*h = for all 3,5 = Q.

Mo,
Associativity: Let 3,b,c = Q, then

a—.":,-_c
[a*b)*c= a_b*c= E
2 2
a-b-2c '
S -0
a_b—c
and, a#*fb*c)=ax - 2
2 2
2a-hb+cC .
S e --- i)

From (i) & {ii)

[2xb)*c=ax(brc)

Hence, ' is not associative an Q.

Binary Operations Ex 3.2 Q10



The binary operatar * defined as
g+bh=a+3b-4forall abe 7

[ iy,
Commutativity, Let a,be Z, then
g+h=353+3b-4=2b+33-4=hb=*3

= a+xh=zh=3

= !

is not commutative on 2.

dssociativity: Let a,b,c e Z, then
[a+bl+c=(a+3b-4)*c=a+3b-4+3c-4

=3+3bh+3c-8 ---{i)

and, a#+fb+c)=a+(b+3c-4)=a+3(b+3c-4)-4
=3+3h+9c-16 - - - i)

From (i) & (i)
[3+b)+c=ax(b+c)

+' |5 not associative on 2.

Hence,

Binary Operations Ex 3.2 Q11
) be the set of rational numbers and * be a binary operation defined as

a*b=% forall &, b e

Mow,
Assodativity: Leta, boce Q, then
ab abe .
[a+b) c=gre=—¢ -——{i)
and, a*[b*c]=a*§=ﬁ -——{ii}
= 25
From i} & fii)
[a*b)*c=ax{bxc)
= * |5 assodative on Q.

Binary Operations Ex 3.2 Q12



The binary operator * is defined as

a*b=$ for all a,be Q

M,
Associativity: Let g, boc e @, then
[a*b]*c=£*c=ﬁ
7 44
be abc
and, a=*[b+c)=a Ty
Frorm [:I:] & {ii]
[axb)*c=a*[b+c)
= ' g gesociative on Q.

Binary Operations Ex 3.2 Q13

The binary operator * defined as
a+b

a+h= forall a,be Q.
My,
Aszociativity: Leta, b,ce (), then
a+hb
a+b = “
gehl#c = # D =
(a+b) 5 5
=a+b+2::
4
and, a*[b*c]=a*‘b+c
b+
a+
2
_2atb+c

4

From {i} & {ii)
[a+b)*c=a*(b*c)

Hence, ' is not associative on Q.





