
4468[Maths/25



#(modified

Prove thatis irrational.

-ot: Suppose is rational.

Then, where a
,
beI,

b 0
,

and gcd(a , b) = 1.

So, =
EThe Sh. Pickor

Then
, 213a2. pprime

2 is prime and 213a/



so either 213 or 21a?

Since 243 we get I la?

Then
,

2 is prime and 219 - a.

29.

Thus, where REX.

Plug this back into 2b= za

to get

26 = 3(2k)3
So

,
2 b = 302 . 2 . 2

Then 62 = 3 : 2 k
?.

So , 216



Since 2 is prime and 21b . b

we have that 21b .

Hence 21a and 21b .

But then gcd(a , b) 2

contradicting g(d(a , b) = 1.

Thus, is irrational .
--



# Let X
, y be positive

integers.

If 41xy but 4XX
,

thee 21y

-

and44X.Suppose
We want to show that2ly.

Let's assumeand show

this leads to a
contradiction.

Have xy = 4 R where GER.

Thus , xy
= z (2k).

So
, 2(xY.

Since 2 is prime either 21x or2ly .

Since 24y we have 21X.



Then X = 21 where &EX.

Since 4XX we must have So

that I is odd . ] 249

Then Ly= 4R
XY

So
, ly = 2k

Then
,

2/ly.
Since 2 is prime either 2/l urEly .

But 241 and 2 Xy.

Contradictions

Mr,
21
.



Method2 :

Suppose 4(xy and 4XX.
d = 1

,
2
,X

Consider d = gcd (4 , 3). [or 4

If d = 1,

then 4/xy and gcd (4 , y) = 1.

So
, by a theorem from class

,
41X.

But 4 XX
Thus , d + 1

.

So ,
d = 2 or d =

4.

So either 21y or 41y .
In-eithercase 214·-



HW4 Prove that Ix"-tyG
has no integer solutions.

-

of: Suppose there exist

X , ye * where 15x-7y= 1.

then in Is we get

T+= T
-

· Ente
So ,

=T in 23 . FBut this impossible
by this table e here



Contradiction.

There are no x
, y - & where

-7=1-

#
⑨ (a) Let p ,

X
, Ye] where

p is prime . Suppose

* = 0 in Ep .
Prove

that = 0 or get in Xp.

-

litt
:

x5 = 0 in Ep
.uppose

Then
, xy = 0 (modp)

Then
, Pl(Xy-0)



Thus, p(xy.
Since p is prime, plx or ply .

Then,#mudp) ormod
P((X - 0

So
,

Y = 0 or j = 0 in 20.
#

Givean example in En

where 5 = 0 but

andj .

In Zc==

butto and FF .


