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Ref: Let A and B be

sets and fiA
+ B .
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#: (from Homework)

Given a fE ,
define

9a : En
+ En by 9a(π) =x +a
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In the HW you show ga is

Well-defined.

aim: Given a EK,
the

Efunction 9a : En-> In given

by 9a(x) = X + a
is a bijection

proof :
-

Cone-to-one l

suppose 9a(1) = 9a(2) where

-
., FzE En

Then,x,t-Ez TataI
Thus, X, + 8 = X2+O .

So
,

=Fe



Thus
, ga

is one-to-one .

Conto)

Let jekn Engwhere y EK .

Then,
-

y - a -En

because y - a -
E

.

And ,

9a(7a) = a +a

-

= y - a + a

=I
So , ga is onto . #-
-



#ef: Let A , B, E be
sets.

Let f
: A - B and g : B -

C
.

Define the
composition

of
--

f and g to be the

function (gof) : A - C

by (gof)(a) = g(f(a)
A B C

a
f f(a) 9 g(f(a))
---- ↓O O g-

9of



Ex : A = &1 , 2 , 3 , 43
-

B = EE , 0 , 5)π , Ky

c = 21729 , 57
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A (got)(I) = g(f(l)
got C

= g(0)
le
- 1729

= 1729
2 :-
-O OT3 :- (gof)(2) =g(f(z)

4
--° = g(z)

= 1729

Ne: gofisontoboa



#: (Hammock 12 . 4 #9)

Define f :Ex+ where

f(m ,n) = m
+ N

and 9 : 2 ->* X*
where

g(x) = (x , x)

(m ,
p.

th-O
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fog : [ -> #

(fog)(x) = f(g(x)
= f(x ,x) = x + x

= 2x

so
,
(fog)(x) = 2x
-

# x# 2 ExX -

m +n(m+ 1,me(m-O
f

O
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gof : Exe -
Ex

(gof)(m , n) = g(f(M ,
n))



= g(m + n)

= (m + n , m + h)

So
, (guf)(m ,n) = (m + 1 , m + n)
-

on: Eso
Claim : gis I-
-

Pf : Suppose g(x1)
= g(xz) E-

where Xi ,X2tX . &9 xEThen , (x , Xi) = (xe ,Xz)So
,
X ,
= X2 .

#



claim : g is not
onto.

.

-

#: Let (1 ,2) E Ex
.

There is no XE
* with

g(x) = (x , x)
= (1
,
2)

.

Ex
&UX (x,x)--O

9

O. (1 , 2)
So, (1 , 2) H range (y)

So
, y is not

onto.


