Binary Operations Ex 3.5 Q1

3 x4 b = the remainder when ab is divided by 4.

eq. i) 2x3=6=2x,3=2
[When 6 is divided by 4 we get 2 as remainder |

(i) 2x3=4>2x,2=0
[When 4 is divided by 4 we get 0 as remainder ]

The composition table for x, onsets={01,2,3 is:

% | 0] 1] 2] 3

0 o 0 o 0
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2 +g b= theremainder when 2+ b is divided by 5.
eq. 2+4=6=2454=1 - [we get 1 as remainder when 6 is divided by 5]

2+4=7=3+54=2 «+ [we get 2 as remainder when 7 is divided by 5]

The composition table for +5 onsets={0,1,23,4}.

+5 | O 1 2 3 4
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&% b = the remainder when the product of ab is divided by 6,

The composition table for x, onset5={0,123475.

% | 0| L] 2]a}4]s

0 o o 0 o o o
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&% b = the remainder when the product of abis divided by 5.,

The composifion table for x onZ; ={0,1,23 4.

w | D] t1]2]3]4

0 o o I I o
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a%,, b = the remainder when the product of abis divided by 10.

The composition table for », on set5={1,3,7,9}

xol 11373

1 1 3 7 e

We know that an element £« & will be the inverse of 3 &

«+1is the identity element with
respect to multiplication

ifaxmb:l
= Iwph=1
From the above table b=7

Inverse of 3is 7,
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&%, b = the remainder when the product of ab is divided by 7.

The composition table for x; on&={1,2,3 45,6}

% | 1] 2]3]4]c5]¢

We know that 1 is the identity element with respect ta multiplication

Also, b will be the inverse of a
if, ax;b=g=1

= uzh=1

From the above table 3x,5=1
b=31=5

Now, 3'x4=5x4=6
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4%, b = the remainder when the product of ab is divided by 11,

The composition table for =, on 2y,

sy ] L | 2| 2] 4] 5 6] 7] 8 ]3]10
1t 23] als]e] 789w
224l s e]w|lt]3]c]7]3a
3| 3|6 |3 | 1|47 10|35 ]|&8
44|15 ]olels|w0]3]-7
s s w4 o]zlelz]7]1]s
6 | 6| 1| 7] 28]l a]o]4]w]c=s
7 7 |3 |two] 6 | 2|35 ]| 1|84
s s |s|a]w] 7] 4] 1]ao]s ]2z
ool 7 s3] 1t]lwle|e]|4]2
wlwlale|7 s s]a4]3]z]l1

From the above table

Ex,9=1
Inverse of 5 is 9,
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Zs={0,1,2,3,4)

[+ 1is the identity element]

2 % b = the remainder when the product of ab is‘divided by 5.

The composition table for x5 on Z5 ={0,1,2,3,4)
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% |0 t1t]2]3]4
o [ofofofo]o
1otz |3]s4
plofefef1]a
aloal1]4]2
alofa]3]z2]1




(0

From the abowe table we can say that

Apan,

orh=hro="h
g*c=c*g=c¢
ord=dxrg=d
brc=cgxh=do
bxd=d=h=¢
crd=dxre=5h

=" & oommutalive
abces

(n*b)*c=b*c=daﬂl
n*(h*t:]=n*d=d

[o=b)=c=o=+(b*c)

* 5 aaEOriathe

We know that e will be identity element with respectto * if

Agamn,

ogrxe=p*o=gforallecs

o+o=g aoxh=58 orc=¢c, ovd=d

2 will be the identity e lement

b will be the nwerse of o if

b=o=o*h=g¢

From the abowe table

o*o=1, bx=b=b c*c=c owml d=+d=o

nwerse of o=o
b=5h
E=E
d=d



(i)

From the abowe table, we can obserwe
oob= boo, boc = b
oD6C = o, bod = dob
ood = doe, codd = doc

"o Eocommutalive on $
Again, forobrces

(oob)oc=ooc =0

oo(boc) = ooc =0

From (i) & (ii)
(nﬂb]u:= (h!:)

%0, 0" Eassocabive on 5

Now, we hawe_
oob=0o
bob=5b
cob=c
dob=d
= b sthe identity element with espectin 0"

We know that x will be mwerse of ¥
Froy=yow=¢e

= oy =y = b [-.'E=Il]
Ko, from the abowe table we find that
boab=h

cod=5h
doc="5h

El=b cl=d andd=¢

Mot o does ont exist
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Let X = {0, 1, 2, 3, 4, 5}.

The operation * on X is defined as:

a+b ifa+b<6
axh= .
a+h-6 ifa+bz=6
An element e e X is the identity element for the operation =, if

a*e=g=e¢*g Vaec X.
For a € X, we observed that:

a*0=a+0=a [ae X = a+0<6]
O+a=0+a=a [HEX:>G+L{{6]

La*l=a=0*a Vae X
Thus, 0 is the identity element for the given operation *.

An element 2 € X is invertible if there exists be X suchthat a * b=0= 6 * a.

. |la+b=0=b+a, ifath<6
Y g b-6=0=h+a—6, ifa+h=6

e,

a=—-borb=6-2

But, X = {0, 1,2, 3,4, 5y and 3, be X. Then, a + —b.

Therefore, b = 6 — 3 is the inverse of 3 2 € X.

Hence, the inverse of an element a eX, a3+ 0is6 —3i.e., a'=6 — 3.

~



