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Binary Operations Ex 3.4 Q1

Given,
grh=g4+b-_dforalabe 7

(0

Commutative: Leta,be 2, then

= d*bh=g+bh-d=bra—4d=Hb=a
= a*xh=h=*z
So, ' is commutative on Z.

Associativity: Let g, boce 2, then
[grb)rc=[a+b-4*c=a+b-4+c-4
=d+b+c-8 -—-fi}

and, a*(brc)=a+(b+c-4)=a+b+c-8 -——{ii)

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

S0, '+ s associabve on Z.

(i}

Lete £ 7 be the identity element with respect to *,

By identity property, we have
a*e=c+3=g forallae 2

= a+e—-4=27
= g=4

=0, e = 4 will be the identity element with respect to *

(i}

Let be 7 be the inverse elementofae 7

Then, a*xh=h*a=g

= a+h-4d=g
= a+b-4=4 [e=4]
= b=8-7

Thus, b =8-a will be the inverse elementofa e Z.

Binary Operations Ex 3.4 Q2
Wie have,

¢5~=*<.IL‘J=3""%:J forall a,b e Qy

f



Commutative: Leta, be Qy, then

3ab  Sha
drb=—=—g-=bra
= arbh=FHh=+g

So, '+ s commutative on Qg

Azsociativity: Leta, b,c e @y, then

[a+b)*c= 3D, .
=
=9&bc

Z5 -==()

and, a#fbwcy=ax

b N
0

From (i) & {ii)
[a*b)*c=ax(bxc)

So, '+ is assodiative on Qg

(i)
Lete e Oy be the identity element with respect to *, then
a*e=e*3=a foral asQ,

= 2
=

= £ =

Ll n

will be the identity element with respect to *,

(iif)
Let be @ be the inverse element of 2 £ g, then
arh=bh+a=g

3

Zgh=g
- 5
= Eab=E '.'E=E

= 3 3
= b= 2

24
b=22 is the inverse of a e g

24
Binary Operations Ex 3.4 Q3

We have,
a*b=a+b+ab foralla,beq-{-1}



(0

Commutativity: Let g, b Q- {—1}

= g+*rh=ag+b+ab=b+a+tha=Hb=*3
= g+h=h*3
= “' iz commutative on @ - {-1}

Associativity: Leta,h,ce Q- {—1} , then

= [2+b)+c=[a+b+ab)+c

=a+h+ab+c+ac+hbc +abe ---[i)
and, axfbxc)=ax{b+c+bc)

=a+h+c+bhc+ab+ac +abe - - - {ii)

From i} & i)
[2+8)+c=axfb+c)

= % |5 associative an @ - {—1}

(i)

Let & be identity element with respect to =,

By identity property,
g+*o=g=0=*3 for all 3« Q—{—l}

= at+et+ae =4

= efl+al=0 =e=0 [“1+a3=0asa=-1]
e =0 is the identity element with respect to *

(i}

Let b be the inverse of 3 ¢ @ - {-1}

Then, a+*h=h+*a=eg [ is the identity element]
= atb+ab=g
= a+b+ab=0
= b{l+a)=-a
-3 =%+ 1, becauseif —2 = _1
= b= oo 1+a3 1+3
=a=1+53=1=10 Mot possible
b= is the inverse of 3 with respect to =+
1+2
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We have,
[a.6) @ (c,d) = (ac,bo+d) for all {a,b),(c,d) e Ry xR

E:I}ummutatmw: Let [2,b), {c.d) € Ry x&, then

= (ab)o(ed)- (sobord) —--{)
and, [(c.d)o(a,b) = (ca,da+b) S
From (i) & {i)

(2.0} @ fc,d) = [c.d) @ (a,b)
= ‘@' is not commutative on By« &,
Associativity: Let (a,8),[c,d).[e,f) e Rg= R, then

= {[a,b] o3 {a5 a‘]} afe, ) = (ac, bo+dY o (e, F)
= (ace, bos,de + ) ---{i}

snd, (5)oladole ) - (56) ol de + )
= [ace, bos + de + F) - - - {ii}



= [(2.6) @ (c.a)) @ (e, ) = (a.b) & [fe.d) @ fe, 1))
= '@' is associative on Ry x &,

(i)

Let [x,¥) e Ry xR be the identity element with respect to &, then

[a,b} (o) [ij] = [XJy] o) [a,b] = [a,b] far 4l [a,b] £ Ry %R

= [ax, bx +y) = [a,b)
=3 ax =3 and by +y = b
= w=1 andy =10

(1,0) will be the identity element with respect to .

(i)
Let [CJG'} € Ry xR be theinverse of [aJ.b} £ Rp=R, then
[a,b} o’ [c,a‘] = [c,a‘]@ [a,b] =g

= (ac,bc +d) = (1,0) [ g = [1,0]]
=5 ac=1landbc+d =0
=2 c=£ anda‘=—£

3 a

[LJ—EJ will be the inverse of {a,5).
a a
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We have,

a*b=? for all 3,8 Q4

()

Commutativity: Let 3,6 = Qp, then

= a*b=ﬂ=b—a=b*a
2 2
= a+xrh=h#+3

I*I

Hence, is commutative on Q.

Associativity: Let a,b,c @, then

b ahc '

b =8 a2 2P o
= [z+b]+c - * n (i)
b abc y

d, b = = -
an g#fbec)=ax > n (i)

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

= # |5 associative on Qp.

(i)

Let e & Qy be the identity element with respect to *,

By identity property, we have,
g+*e=g+3=3for all 2 @,

Thus, the required identity elementis 2.

(i)

Let & = Qy be the inverse of 2 € @, with respect to +, then,

axbh=hrxa=g for all 3@y

ah ah
= — =8 — =2
2 2
::>.":,|=i
3

Thus, b= 4 is the inverse of 3 with respect to =+,
E
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We have,
F*b=a+b-ab forall a,ber - {+1}

(0

Commutative: Leta, be & - {+1} ., then,

= a+xh=g+bh-ab=b+a-ba=h=*3
= a+xh=h=3
So, '+' is commutative on & - {+1},

Associativity: Let 3,b,c e 2 —{+1}, thean
[a*b]*c= {a+b—ab]*c
=a+b-ab+c-ac-hbo+abc

=a+h+c-ah-ac-bc+abe ———{i]

and, ax(brc)=a+[b+c-be)

=a+h+c-bc-ab-ac+abe ———[ii]

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

So, '+' is associative on & - {+1},

(i)
Lete e R - {+1} be the identity element with respect to % then

s+*o=g+3=5 for allaeR—{+1}

= S+Ee-g8 =4
= efl-a)=0
= e=10 [-.-a#l:l—a;etl]

g =0 will be the identity element with respect to =,

(il
Let be & - {1} be the inverse element of 3 & - {1}, then
g*h=h+3=28

= a+h-3h=10 [e=0]
= bfi-a)=-a
. -3
sif =1
5 1-2
= .":,u-l =1 =-3=1-2 =1=10
-a .
Mot possible
b= is the inverse of @ e & - {1} with respect to ».

1-23



Binary Operations Ex 3.4 Q7
We have,
(3,6) +[c,d) = (ac, bd) for all {a,b),[c,d) e A

(i
Let {3,b),[c,d) e A, then
[2,6) +[c,d) = (ac, ba)
= [ca,db) [vac=ca and bd = ab]
- (o) (a8}

= {a,b] *[c,a‘} = {c, a‘] *[a,b}

So, '*' iz commutative on 4

Associativity: Let [a,b),(c.d),[e,f) e 4, then

= {[a,b] *[c,a‘” +[e,f) = (ac, ba) * [e, F)
= [ace, bdf) - - -{i}

and, EX) *{[c,a‘] *[e,f]} = [a,b) * [ce, df)

= [a-:ej.bd;"'] - - —[ii}
From (i} & (i)
= ({2 ) *{c.a)) #(e.f) = (2.5) * (fc.@) *[e. 7))

So, '*' iz associative on 4.

(i)

Let {x,¥) € A be the identity element with respect to +.
[2,6)+[x,y) =[x, ¥)*(a,b) = [a,b) for all {a,6)<4
= [2¢,by) = (a,b)

ax =zand by =5
x=1 andy=1

by

{lJ 1] will be the identity element

(i)
Let [c,d) € A be the inverse of {a,b)< 4, then
[2.6)+[c,d)=[c.d)+[a.b)=2

= [ac.bad) = {1,1) [e=(L1}]
= ac=1andbd =1

1 1
= c=— andd==

e &



[é,%] will be the inverse of (3,b) with respect to *,

Binary Operations Ex 3.4 Q8

The binary operation * on N is defined as:

3*b=HCF. ofaand b

It is known that:

H.C.F.ofaand b = H.C.F. of b and 3, a, b e N.
Therefore,a* b =5b8%2

Thus, the operation * is commutative.

Fora, b, c e N, we have:

(a*b)*c=(H.CF.ofaand b) *c=H.C.F. of 3, b, and ¢
a *(b* c)= a3 *(H.C.F. of b and ¢) = H.C.F. of 3, b, and ¢
Therefore, (2 * b)) *c=a* (b *c)

Thus, the operation * is associative.

Mow, an element e € N will be the identity for the operation
*fa*e=a=8e%a % aeN.

But this relation is not true for any 2 € N.

Thus, the operation * does not have any identity in N.





