
Lipschitz function:

ቚ௙
ሺ௫ሻି௙ሺ௬ሻ

௫ି௬
⎯⎯⎯⎯⎯⎯⎯ቚ ൑ 𝐾 for all 𝑥,𝑦 ∈ 𝐷

The slope of the line connecting ൫𝑥, 𝑓ሺ𝑥ሻ൯ and ൫𝑦, 𝑓ሺ𝑦ሻ൯ is between ሾെ𝐾,𝐾ሿ.

Derivative: 

Let 𝑓: ሺ𝑎, 𝑏ሻ → 𝑅 and 𝑐 ∈ ሺ𝑎, 𝑏ሻ. We say that 𝑓 is differentiable at 𝑐 if the limit lim௫→௖
௙ሺ௫ሻି௙ሺ௖ሻ

௫ି௖
⎯⎯⎯⎯⎯⎯⎯exists 

ሺas a real numberሻ. We denote this number by 𝑓′ሺ𝑐ሻ.

Terminology:
We say that 𝑓 is differentiable on ሺ𝑎, 𝑏ሻ if it is differentiable at every 𝑐 ∈ ሺ𝑎, 𝑏ሻ.
We say that 𝑓 is differentiable on ሾ𝑎, 𝑏ሿ if it can be extended to a differentiable function on ሺ𝛼,𝛽ሻ
containing  ሾ𝑎, 𝑏ሿ.

Theorem: 
Let 𝑓,𝑔: ሺ𝑎, 𝑏ሻ → 𝑅 and 𝑐 ∈ ሺ𝑎, 𝑏ሻ. Suppose both 𝑓 and 𝑔 are differentiable at 𝑐. Then the product 
fucntion 𝑓𝑔 is also differentiable at 𝑐 and
ሺ𝑓𝑔ሻᇱሺ𝑐ሻ ൌ 𝑓ᇱሺ𝑐ሻ𝑔ሺ𝑐ሻ ൅ 𝑓ሺ𝑐ሻ𝑔′ሺ𝑐ሻ

Prove the Quotient Rule ሺProp 4.9.1ሻ in order to get extra credit.

Next time: prove a version of the L'Hospital Rule.
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