Task 4 Part 1 & 2
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.  Your proof cannot assume that the limit of a sum of two functions is the sum of their individual limits.  You must use the delta-epsilon definition of limit in your proof. 
For any arbitrarily small ε > 0 there exists a δ > 0 such that 0 < | x – a | < δ, therefore,             | x + f (x) – (a + L) | < ε. 

| x – a | is the distance from “x” to “a” and | x + f (x) – (a + L) | is the distance from x + f(x) to a + L and ε can be made arbitrarily small but not equal to 0.

[image: image3.wmf][

]

lim()

xa

xfxaL

®

+=+

 
First, (a + L) must be subtracted from (x + f (x)) and it must all be placed in absolute value.
| x + f (x) – (a + L) | 
Next, the negative must be distributed to the “a” and to the “L” of (a + L) and an L must be substituted for f(x) because it is given that the
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| x + L – a - L |          
The “+L” and the “-L” will cancel each other out. 



| x – a|

| x – a‌| < ε whenever 0 < ‌‌| x – a ‌‌| < δ

Therefore, | x – a ‌|<ε whenever 0 < ‌‌| x – c ‌‌| < δ

Thus, suggesting that one should choose δ = ε.  

Given ε > 0 and δ = ε is chosen, then | x + f (x) – (a + L) | = | x –a | <  (ε) = ε

and |x + f(x) – (a + L)| < ε whenever 0 < ‌‌|x – a‌| < δ so, by the definition of a limit;  

lim (x + f(x)) = a + L.

x→a
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For any arbitrarily small ε > 0 there exists a δ > 0 such that 0 < | x – a | < δ           therefore | x . f (x) – (aL) | < ε .
| x – a | is the distance from x to a and | x . f (x) – (aL) | is the distance from x . f(x) to aL and ε can be made arbitrarily small but not equal to 0.
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First, (aL) must be subtracted from (x . f (x)) and it must all be placed in absolute value. 
| x . f (x) – (aL) | 

L must be substituted for f(x) because it is given that
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| x . L – (aL) |   

The term “L” is common to both “xL” and “aL” and therefore L can be factored out.

L│(x – a )│

L | x – a ‌| < ε whenever 0 < ‌‌| x – a ‌‌| < δ

Therefore, “L” is taken from each side giving you | x – a ‌|<ε/L whenever 0 < ‌‌| x – L ‌‌| < δ

Thus, suggesting that one should choose δ = ε/L.  

Given ε > 0 and δ = ε/L is chosen, then | x . f(x)– aL| = L| x –a | < L (ε/L) = ε

and |x . f(x) –  aL| < ε whenever 0 < ‌‌|x – a‌| < δ so, by the definition of a limit;  

lim (x . f(x)) =aL.
x→a  

























_1234537487.unknown

_1234539825.unknown

