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tion:When is an elementof R*

equal toit'smultiplicative inverse?

We will answer this when n is

a prime.

Eit
x = =5T,2,3,4,5,5)
7.T =T=#T
2.4 =5 =T = I

=

4=
5.5 =5 =T2
5.5 =55.5/361(modz



So, T and I ae equal totheir own

multiplicative inverses.

=Finkz
em:Letp be a prime.

If ERPand X =T,

then F =T or x =P- 1
==

Thatis, the only elements
of

*thatare equal totheir

multiplicative inverse one

I and t
=7.

roof: LetFe2,where



X
=

T. [Herex-2]
Then x

=1 (modp).

So, pl(x=1). P prime

Thus, p((x+ 1)(X-1).& If plab[thenSo, p((x+1) or pl(x-1). pla or
plb

Hence, X =-1 (modp)

or X =1 (modp).

1
=ywx=



Note:The theorem may
not

be true if n is notprime

For example, last
Weds

We saw
that

2Y5 =[5,2,5,7,8,π,,3,]
and FEs =7

2
-

15:
⑭

Herewe have 4 elements that

one there own multiplicative inverse

Theyone I,4,5,i.



#

Let's illustratethe

nexttheorem (Wilson's theorem

with P =13.

Note13 is prime.

kechingwaterent
& together.

E! =7.2.5.4.5.5.7.8.5.To.T.
W

-Toz).2-

&these are Iinverses

these one
their

own inverse



=T.T.
=T =F

↑ IEe(mod(3) !
of 13

So,

#



↳enWilsonheree X
-

in [p.
Then,

rof:
If p

=2, then

!=1
=T =PI.

Now assume PL2.

So, p is
an

odd prime.

Recall * =Ei
equal tothem

one their own

inverses



St!=Trelle
↓
en

jewe
=T. I

=



A3

②(b) Show that is
irrational.

proof:
--

tothe contrary
that

Suppose
55 was

rational.

Men, 56
=I where a,bek,

b FO and gad(a,b)
=1.
-

HW3 #1(a)
From

Hence, 6 =E
6 is not

-imen, the Prime, We
need a

prime so

S 0 2.3. b
=a2. we can

zite
S

ek one S



3(2b4) =a2.
The above says

Let's use
3.

ISo, 3 1a?Since 3 is prime and
31a.a,

sota. PIXy
Thus, a

=3k

where REX.

Plug this back into2.3.b=a
toget203.= 32k.

Divide by 3 toget2b==3m2.

So, 3/2b?
Since 3 is prime, 3/2 or 31b?

en

can'thappen



Since 342 we know 31b?

Since 3 is prime and 31 bob

we know
Since 31a and 31b we

have gcd(a,b),3
which contradicts

qcd(a,b) =1.

Thus, T is irrational.
#


