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Practicetest problem)
&

↑ y = f(x)

- ⑳&4 .

-

f(x) =
1 -x if x= 0

E X & if X > 0

Calculate : (a) f((- 1
,
z))

(b) f") [- 3 , 1)
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↓ y = f(x)
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·

· y = f(x)
- ⑳

··G[I /- Bx⑳
=- 2 , 1)

↑ ( 3,i

f (f3,1) = [ 2 , 1)
↑ ↑
es EX-values
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Notethat f = f-

·clain: Given
fai Int In

where fa (x) = ax ,
if

there exists To- where

ba = T , then fa
is a

bijection . # = 25 ,5 ,2 ,5,

(1 - 1)
[roof: i=5 / 5

=5

- -

=5 .5 = Is =T
b : a

Suppose fa(xi) = fa(Xz Exi
- 5

= 95,T ,2 ,5,73
where E
,X2E En I a =ISo

, a . x = 5 .F2 .

5 = 3

Then , 5 .a . K ,
=B . a .Xz

5

.= = F= T
-



So
,
T . K = 1 .*2

Thus , =*2

(ontol #n En

-

Note that
-

.Y
fa

Let j = kn

O Ob
-

& y
bij - &
and

fa)5 .5) =abiy)
= :B. s

work

=5 .a .j
Find I

where

-[( fa(x)= =E-

=J .

5 . a .x =B .y
-

T

So
,
fa is onto.L



(e)
s = Ex(2- 203)

= E(a ,b)(a , be R , b + 0]

= E(0, - 1 , (1 , 5) , (3 ,
- 2) , 0 . 03

Define (a ,b) - (cd)
iff

-dibc
< EEx: (1 , 1)

- (22) (n() = (1)(2)
m-

(2 , 3)
- (2

,

3)
(2 , 3) ~ (4 , 6)<3)

[2
,
2 = 4(2 ,3) , (4 , 6) , (6 , 9) , (8, 12) , 72,

-3)
-

( - 4 , - 6),... 3 = (4 , 6)



=Ea
= (8 , 12)

[
,
x = E(1 , 1) , (2 , 2) ,

(3
, 3), H1, -11,.. 03

=T
,
x = (5,)

-

(e) Define
-

[ab)(, d) = (ad + bc, bd)
&

↳iswelldeilike,I

set of equiv asses
-Rooft Tail

,
Ted



Then
,
a ,
b
,
c
,
d -> and b + 0 , dF0 .

Then ,

Tabl *Td) =Tadtbc, bd) ES/

because ad+ bc +
K
,
bd-

and bd #0 (because bt0,
d + 0) .

② Suppose Tab(
and (d) = (w, z) .

that
We need to show-
-

Tab(d=labadz
are equal .
-->

Since Tack) = (x,y) we getaybx7



Since (Tal = Tw, z) we get cz = dw .L
Thus , d(ad+ bc)(yz) = adyz +bcyz

= (ay)(dz) + ((z)(by)
-

(bx)(dz) + (dw)(by)I -
-

= (xz)(bd) + (yw)(bd)

= (bd)(xz + yw) ,

-

So
, (ad + he , bd) = (W, yz)

By D & &
,

is well-defined .

↳



Practice test #3
-

fixe - x, f(m ,
n) = (m + n ,

n3)

9 : x2 +
Ex2 , 9(m ,

n) = (2m + 1 , n)

-

(al

g(b , 1) = (1 , 1)

f((1,
1 = 9(f(1 , 1)

= g(2 , 1) = (5, 1)

(b)

(90f)(m ,
n) = g(f(m ,n)

= g(m + n ,
n3)

= (2(m + n) + 1
,
n3)

= (2m + 2n + 1
,
n)

-
) Show that g is 1-1 .



Suppose g(m , n) = g(a ,b) .

Then
,
(2M+, n) = (2a + 1 , b)

--
n = b .

Thus
,

2 m+ 1 = 2 a + 1 andE

Solving IM+ ) = 2a +
1 gives 2m = 2 a

m = a ,

and thenE

So , m =n and n = b. .

Thus
,
(m ,
n) = (a ,b)

So
, 9 is 1-1,

-

(d) Show g
is not onto

.

Ex 2

# x2

(M ,
R) g (2m + 1

, n)

-O·e O



Let's show (0, 0) is not in

the range of 9 .

#x2 2) x2
For (0 , 07

to be in (0 , 0
(m ,n

the range
&

world need
gOofa you

-

> not logd

(m ,
n) -> EXX with

g(m ,
n) = (0

, 0) which

is (2MH , n)
= (0

,
01

So
,
you would need 2m + = 0

But that implies m =- which

is not an integer .

So , there
is ne (m ,n1 with

9(m , n) = (0 ,0) .



Practice Calculate

Test π() where
My : E- Ey

# = [2}
πy(x) =

x

2

f
-

these are
inπ (I) .



: πY(E) = 24R +2/k -> E3
Recalli
-Proof:
x - f " (w) means

(E) : Let xE(e)
Ef(x) EW

So
,
My(X) E I 2

Su , πy(x) =
>

"(π

Then
,
X =E O

Thus
,
x = 2 (mod4)
I-->in 14. O

So
, 4/(X - 2) .

Then , X-2
= 49 for some &EX

.

Thus
,
X = 41 + 2 .

So
,
x = 44k+ 2/keR 3 .



(2) : Suppose x = [ 4k + 2 / KER4

Then, X = 41 + 2 where A -I

Then
, -

πy(x) = * I 4 t + 2
-

= FE +z(I=32
-

-

==4 = J . t + 2E ·in 24
=ze E

Thus
,
X + # (E) .
-

-

πy(x)E
Another way : -

πi(π) = Ex - B(π4(x) =2)



= Exe7/x =23
=EXER / x = 2(mod 4)7

= Exe 2/4)(X - 213
=Exe R /X-2 Ik

=

34k +2/ke 23




