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Hence x a
For x a the formula x a has a root
Uniqueness
If x x a x x then x x
Hence
For x a the formula x a has only one root
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x h is an upper bound of S

Contradiction

Hence x a

For x a the formula x a has a root

Uniqueness
If x x a x x then x x
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1.3.1 :
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n n

Alternative proof of Definition by Dedeking cut

Definition a n n the formula x a has only one positive root
Lemma b c implies b c b c nb trivial

Let S x x a T x x a

Claim S T is a Dedeking
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a a alet x x x a S S
a a a

let x a x x a a a T T

S T x x a x a x x

x S y T x a y x y

Hence S T is a Dedeking cut of
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By lemma c h c hn c h a c
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If c a










  



     

               

             
 









 

1

1

, ,0 ,

: , .
, , . . ,

.
!

, ,
, ,

, , .
2

!
,

n

n

nn n n n n

n

n

c alet x
nc

Claim y S y c
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y a y S
Contradiction
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x S y T x c c y
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By exercise we know that c is unique
To sum up for a n n the formula x a has only one positive root
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1: 1, , 2,

: ,

x

x x

n

Alternative proof of Theorem by Dedeking cut

Theorem a a b the formula a b has only one real root
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g cut of

According to
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Contradiction
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Hence T S is a Dedeking cut of
then there exists c s t x T y S x c y
we need to show a b

note that a a a n a
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Contradiction
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c

x

b c T x T x c
n

Contradiction
Hence a b
By exercise we know that c is unique
To sum up for a a b the formula a b has only one real root

      



     




