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B
⑦ In In is

ab = a

well-defined ?

No.

Re1 : E4
= 20 , i , 2 ,33I

zq+ =
I =

as not in 24 !

Reason2 : E4 = 20,
i
,
2
, 53

T= 5

To be well-defined we would

need zqT = 245
-

<

But
,
EGT =I = 2 ->

not
equal

[05 == = 52=



⑧ (e) N =E 1
,
2
, 3, ...]

S = NXN = E (1 , 11 , (1 ,2), (2, 1) , . . 03

Define (a , b) w(cd) means
-

a + d = b + c .-c- d

(4
,
5) since IS = 2+4

(1
,
2) ~ (7 , 8) since

1 + 8 = 2+ 7

You show~ is an equir relation

[
,
2
= ((1 , 2 , (2 ,3) , (3,

4)
,
(4 ,3), 000)

138) = 4(1 , 6) , (2 , 71 , (3,
81
,
(4

, 9) , .. 04

0,81 = &11 , 1) ,
(2 , 21 , 13, 3) , (4 ,

4), 15, 5), ... )

Define & on S/n on the

set of equivalence classes :



[blq(d) = (nt,, b + d)

:(, 15, 81 = [4, 10)
-

-

=T, d)
(2 ,
3)8(2 ,

7)

-

Prove is well-defined :
-

① Let Tab) ,Tedl
be two

equivalence
classes.

Since (a , b) , (c , d)
ES we

know a , b ,
c
,
d EN .

-

So
,
Tab)T,d)

= (a + c , b + d)

is still a
valid equalence

class since
a+ c ,

b +dEN .

② Suppose Ta,b) = [x,y and



(d) = [m, n) .
We need to showt

Ta,④ 55,d = (a+ c , b +
d)

is equal to

Tx, Tm,ni
= [myth

a - b
= X-Y .

Since (b) =Tx,y)
we knowE-

Since (cd = Tmnl
we know

c-d =M-1.

Thus , d(a+c - (b+ d)
= (a - b) + ( - d)

= (X- y) + (m
- n)

= (x + m)
- (y + n)

Therefore , Tbidl = mythl .
↳



4
②(e) f : 24- y

f(x) =2 .x +T

zY zy

O :

f · T

To
->

O ( rangelf)

· Er- - -
=ET,3]O Ozo- -

④

~

.

& 3
3-

flil = 2 .0 +T = T
f not 1-1

-

-

E
f(il = Z .T + T = 3 f not onto

f(z) = z .= +T = 5 = 1

f(5) =2 .5 +T = E =3



g : 24 + En , g(x)
=5x+T

zy 5 . T
y

->
& I
-

-

-g Oz -
-

--- & Z

3
- 5

g is 1-1 and onto .

What isi ?

Solve for I
in 5 =5x

+T .

add 3

j =3x
+T & T+3 = T

5 +5 =
5x

x5 E
55 +5

=5735 =T

55 +T
= *
7



So
, j(π) = 5 x +T a

interchange
x & i

So
, g = g
-
-

A

->O
+ ⑲

4 -gof
④ Let fi A + B , 9

: B -C .

If f is not one-to-one,

then got is not one-to-one .

If 4
,
then Q contrapositive

is equivalent tothenup.

)



Contrapositive of above :

If got is one-to-one ,Cthen f is one-to-one
:
Assume gof is one-to-one .

Let's show this implies
that f

is one-to-one .

suppose that
-(a) = - (az) .

So
,
g(f(ai)) = g(f(ae)

That is , (gof)(a) = (907) (ac)

Then, a
= as since got is

1-1.

Thus
,
f(ai) = flaz) implies a ,

= 92



So
,
f is 1- .

⑭
---

⑫ (HW4)

A = NUE0y = 20, 1 ,2 , 3, 4,
5, ...]

fiAXA - A

f(m ,
n) = m +

n2
A

AXA
O

10.-
.

1.- o (

So
me

& ZE
f

[c ,i · 3O

C' , -:



(d) Show f
is not 1-1

Since f(0 , 1)
= 1 = f(1 , d)Wand 10 , 1) #
(1
,
0) We

know f is not
1-1 .

(e) Show of is not onto

There is no (n , )
with

f (m ,n)
= 3 ie with

m
+
+ n

=
= 3 .

see with
table:

/ste(1 , 0)
I

(0 , 1)
I



(1 , 1)
4

iin
(1 ,
2)
I 4

12 , 11 1s ] ratis s
: 1 :


