I il e = g L]

| ! "‘\ J¥ -
l -<Apr- 2018 EQUIVALENCE RELATION - ' y

@

L] o

F\‘-‘d*'if‘ﬂ'ﬁg- redefining “equal” e ="

b

fo be Jm‘e.ge E)i

) Show that “=" s an cquivalence relation on B.
3)Fnd all equivalence clogses of " = ”.
3) Does (3,10) € "="p

Does (7,12) € “"="p

st {) We need fo show 3 thin

s
) A=A / refiexive ( 4xF %ook calls Symmetric )
Means | "& s a* for Every a8

i)A—n8 / Symmetric
Means if '"a=b"Ya,b€B, then "b=a".

i) A-pB—c /transitive 4 .
Means it "a=b" and "b=c' Jor some a,b,¢c €B,then a=c .

A=A Let a€B. Show "a=a’ je show 5][(a-aq).
A-a=0, 5lo, 0=5x0. . 0€F.
A-B: Assume "a=b" for some a,bEB. Show "b=q"
ie assume a-b = 5k, , for some ky €Z. ;
Multiply by-4:.. _b-a 2 5%(-k) ., ke (ER
Hence b=aqa.
A-B-C : Assume "a=b" and "b=c' for some Q,b,c €2Z. Show “"a=c*
a-b = 5ky and b-c¢ =5k, for some ki, k, E2.
Add; a-bt+b-c = 5k4 45k,
a-¢c = S(k.‘ i“k,) ¥ k-['sz €z,
! Herce a=c. .
- . "=" s an equivalence relation

2) O = [01 (seFof all pumbers +that " =* 0.)
[01.= 1.. -5, 0,5,40, 15 ... ]\ i}e '&n, nEz.
[101 =lo1
or L[100] =[o]

_3'__='[1]=j...,‘-q, iy, 1,6, 11, .0 | oo of alli numbers that '=" {.
_' .l | e 5n+1, neg

'l. Iz.‘!= f, —3,- —3 2, %, 43 '12, ar gy | SnEol neé:.

f37:1,-7, -2, 3,8,13,..]
| [41a 1., 26/~1, 4, a, 4, f.
j[ acl-r ;;nf.er_sgch'm df hqn.y D dish‘ncf é@iqucnw Classes is .empfy. -
: __unipn. of all. equivalence classes is whole set 3. 1 g ,

! Equf\/alencﬂ ' relation ParHﬁDnS the Set 1o subsels,
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4 lia,.,ai&
«@'We view elements of the new relation as # a subet of Bx8.=1 Caya) | a,a g
(3,10) € "=" means 3 =10,
Check ' 8-10 = -3

54h-% . Hence, (3,10) & el

E'rn ﬂ)
(3, 12) means 7 =12

Check: 3J-q12= -5 .
5-5. ence (3,12) € =",

Homework 11 :
mework 11

Ques- 1+ Let A= fooyy, 1011, o1o1, o111, 1111, 1101 f. Define = on A, W,hf”"f 'Fb
)b EA then a=b if number of Zero digits on a = no. of Zero digits en b.

i) Convince me #at "=+ Js an equivalence relation.

i) And all €quivalence classes of fA,"= 850,

W) view “="'as q subset of AXA. How many elements does "=" pave?

iv) Wnte down all elements of " &*

Anst i) check:

A—A. let a€A.show "az=q".

Meam’ng Number of Zero digits in @ = number 0F Zero d'-gﬂs in a. This s h)
1rue by observation. 0101 = p1o1

011 = o141,
Axiorm 1 holds.

A—B. let a,b €A, If "a=p" then show ‘'b=a".

Note: set A is finjte. This means we can prove by example instead of by arqument,
Example ; let a=o0011 and b= o1o1.

‘a=p" (0011 = O0to1) because number of zZero digits (n 0011 = no- of zerp digitsin
o101
No:of zero digits in 0101 = no-of zero digits in o014
(b) (a)
Hence ‘b=a'. Axiom 2 holds,

A—B—C. let a,b,c € A. If "a=b" and "b=c"
Example: leF q= 1011 , b= 0111, c= {{of.
1ot1 = 0111 , No'of zerodigits in 1011 = no-of Zero digits in 0 411. Ql)
- @l11= 1101, no-of Zero digits in 0111 = .no. of Zero dl’gfts in 1101, . :

= . ho. of Zero digits (n 1011 =no:-of zero digits in 1101.
1011 = 1101

hec., Axiom 2 holds.

show "a=c¢",

Hence, “=" s an equivalence trelahon,

SRR AP RETTE: ]
- T1e112 = { Jo14, 0111, 1101 |
Ll | [90111_?';..2;0911; ©101 7
0 N o it <| 1432|128 |

0 TR 1588 L. 4 P/
=11 R 3 P N [ '
vy (J144, 01921) | f |

(To11}, 1011) (1011, 0111.) (to11, 1101) | | | ®
(0111, 1011) (0111, 0111) (0111, 1101) L g by | _ : :
(1o, 1011)  ([1101, 0111) (1101, 1101) | =
. (oo11}, oo11) (;od_ﬁ,;' oto1). (0101, cor1) (0to1, 0101)
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Ques 2¢ Let A=1{1,5,73,9, 16, 22F. Define = on A, where .if® a.bM.,‘Hnm
a=b if alb (in A). Convince me this 5 nhat an Cquwalenca relationship.

Ans: Check:
:‘ A—A. let a€ A, show "a=q",
let q= 5. S5=5x14 , 1€A. Axiom [ holds,

A=-B. let a,beA. Assume "a=b". Show "b=a'.
let Q=1, b= 3. F= Fxg . TEA.

1 =?aL, L &A. Axlom 2 fails fo hold.  ("b #a’).

Al

—

L4 ’
= IS hot an equivalence relation on A.

Ques 3¢ Let A =15, 7,9,16,22 7. DeHne "=' pn A Where if a,b€A +hen
asb if alb (in A). Conwnce me this is hot an equivalence l‘elqﬁonshlp

Ans:  Check ¢
A—=A. lek gEA. show "a=a'.
leb \@xE. | &=5x1 ' 1& A, Axiom 1| fails to hold.

?; =" (s not an equivalence Yelation on A.
Ques 4: lek A=15,7,9,1, 19, 207. Define "=" on A, where if a,beA, then a=b
it . a(mod 4) bfmod y).
l) Convince me 'f'hq‘l" E i f5 an cqu“’ajence rB'QhDF]
[0 Find all equivalence Classes of (A, =). _ |
i) View "=" Qs a subset of AxA. How many clements does "=" have.
N) He Write down the elements of '="
,_A_nz:i)c,hccg:
A—A. Let a€A. Show "a=a"
let a=g5. a mod 4 = q mod 4
‘e 5 mod 4 = 5 mod 4
(5-5) mod 4 =0
Omod 4 =0. Axiom 1 holds.
’Q A—-B. Lelt a,bE€ A, Assume "a=b".
' ' (e amod 4 = b mod 4 . lek a=5 ard b =9
. - (@-b) mod 4 =0
_ (5-9) mod 4 =0 _ 1.
—H mod 4 =0 . I A L D
______ [ S *k=ps, T
| x=1; =(a=b) mod 4 =0
= 2 B9 91 IS I O _(b-a) mod 4= (Q-5)mod 4 = 4 wmpd 4 =p.
. _i_____Ax:om 2 holds, (b=a)
| A-m-c. Let a,b,c EA. Assume a=b ”* and “"b=c",
4t fiee (a b)mod 4 =0  oand (b-¢)mod 4 =p
REEEREERE RN EEN c=_1.‘?..... | | _ |
| (@-it1)mod 4 = —tmod 4 = - (11-19) mod 4 = ~Zmod Y4 =0,
L laad;  (F-11 +11-19) mod 4
. A . '“12mod‘f I T |1
il 1 =10 e e ! _
| ."'F-___._‘Lq ;._.ﬂ.:=C'_ . _Axiom 3 b?lds chce-, = Is.an equivalence

"-\_ ra"a'hon ‘on. A.,. -
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. .H}‘l)‘ﬁ}ﬂ.rsll 2 1“2 5! q ]

31 = 13,141,197
[201= § 207

) No of elements 224+ 3% 44 "i)

1y

uon

Y (5,5) (s,a) @,5) (A9
(7,11) 3,9 (3,19
(1,3) (11,11) @1, 19

(19, 3)  (1a,11) (®@,19)
(20,20)

Ques 5 Lek A=Z. Define = on A, where if a,bEA,+hen a=b if 7l(a=b) (in Z).
i) Convince me this is an €quivalence relationship.

W Find all €quivalence classes of (A , = =

i) View | = as a subset of AXA. Is (3,10) € =7 Is (L4,12)€ =

Answert ) check :
A—A. Let a €A. Show "a =qa" ‘
O—-q = 09 = F=x CJ' O € Z Axiom 7 holds. Q)

n 4 o ¢
A-B. Let AQ,bEA. Assume § a=b. Show "b=aqa.
a-b = Jxk¢ , for some k, € Z.
*=1i b-as= Ix(-k) , ~ki€2Z,
Hence ‘b=a”. Axiom 2 holds.

A=B-C. Let a,b,c EA. Assume "a=b" and "b=c". Show " q=c".
Q-b= Fxky , ke €2 b-c= Jk, e €Z.
Add; a-btb-c = Pket+ Tk,
A-c = F(ke tky) , ki+tkz €2 .
Hence “a=¢". Axiom 3 holds,

=*js. an Cquivalence relation en A.

i) [o1=]..., ~14,~-% 0, %, I P
(17 £ e, =13,76,2, §_15, 22, cr | @
[21=17..,-12,-5,2,9, 16, 23,.. }
[31=1..,-11,-4, 3 10,13, 24, .. ]
{433 3. . >10. =9, 4,11, 13, 35 ..f
[8)[%fi =9 <als 12 19, 9%, ..
[61=}..,-8, -1, 6,13, 20, 23, ]

) 3-for -F = Jr-1  -1€&

| sl (30D € =,

|

- == = x =8 - |
H-12 = -8 7 £. _;_qz_

i (4,12) § -
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Question 6: Let A=1-1,0,1, 7,10, 16,19 [. Define =" on A, where ‘-'"‘f'*-*:_afbe A,

then a=b f 3|(a-b) (in A).

i) Convince me = [s an eguivalence relation on A.

i) Find all equivalence classes of (A, =).

i) view "=* as a subset of AXA. How many elements does = havep
) Write down all elements OF =.

Answer:i)Note : This is  a finite SeF. Prove by €xample.
Check : o

A=A. This oxiom holds becaquse for every element, in A, a-a = 3«0,
and O€ A,

A-B. ¥ a,b €A, if a=b , Show b=a, Let a=7, b=1o,
F-10= -3 = 21, —71 A,
x1; 10~3=3=3x1, [e€A,

b=a‘. Axiom 2 holds. 16 =19 is trye as well.
A-B=C. ¥Ya,b,c €EA,IF a=b and b=c, Show a-=c.
There are no elements in A for the first Statement fo be trye. So by
defaull, the Second sStatement , a=c s Hue. Axiom 2 holds.

= s an €quivalence. relahon on A.

W 11 =32-17
[0l =307
[i1] = ji1]

[37= 17,10F
[1el = 316,197

i) No:of ﬁferﬁenfsa 1it1+4 +932 4 29
= 1

W) E1,1) 0,00 (@, 1)
(7,170) (3,%) (10,%3) (10,10)
(16,16 (16,19) (19.16) (19, 19)

Q | Q-uc-sh'on;'?-‘ let A =7-1,0,1,7, 10,16,19, 22 §. Define =" on A , Where if a bep

-:s]_,-

| 4hen a=b if 3’ (a-b) (in A). Convince me Hhis is nor an equivalence re-'a'fr'onsh.‘p

_ | Answer: _check,

Axloms 1212 hold. |

A=-B-C. If a=b and b=C for some a,b,c €EA. Show a-=c,
Llet a= 16, b=19, c=22.

16-19= -3= Bx-1 , -1 _EA.

i19-22/=;"3 = Bx-9 -1 €A | | | .

‘Add; 16 =19+ 19-22= 3(-1)t 3(-1),

i L.l fd6!=2a2 =3+0-2) | r2&iA]

Axiom 3 does not hold, *a #c*. |

.= (s not an equivalence relatonship,

|
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