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From BW and using 2.24
let  be a sequence where  then  such that  converges to x,
where x  [a,b]

so by def: 

 let  ...... @

Now since the question is saying that f is a continues function on [a,b], so for x  [a,b]
we can write:
For all ε > 0 there is a δ > 0 such that for all |< , let  /2 ....@

 [a,b] => 

let us add the @+@ then we can have :
 => 

from the def. of continuity => 
so f is uniform continuity on [a,b]
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 let  ...... @

Now since the question is saying that f is a continues function on [a,b], so for x [a,b]
we can write:
For all ε > 0 there is a δ > 0 such that for all , let  ....@

let n  N => if we add the @+@ then we can have :

from the def. of continuity => 
so f is uniform continuity on [a,b]
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Not a valid proof yet. Looks to me like you only check with one particular .

_________________
The greater danger for most of us lies not in setting our aim too high and falling short; but in setting
our aim too low, and achieving our mark. - Michelangelo Buonarroti
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Here is an outline of a proof:

Suppose to the contrary that f is not uniformly continuous on [a,b]. Then there is an 
 such that for every  one can find  such that 

, yet .

This means setting , we can find two sequences  in [a,b], such
that , yet .

By BW,  has a converging subsequence , with some limit  (cp.
2.24 ).

The corresponding subsequence  of , again by BW, has a further subsequence 
 that is convergent. Check that its limit must be .

Note that the corresponding subsequence  of  also converges to .

Finally check that this implies that f is not continuous at .
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