

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The slope of a tangent line 

















































































































































































































































































































































































































































































































































































































































































































































































Oct 5，2020 Limits of Functions





Discuss the limits at x = 0,1,2































When x—>0, does the limit of f(x) exist?










































Discuss the limits of the following functions 




















































































Squeeze Theorem 























Prove:




























































L’Hospital Rule (not necessary )






Example 
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Find the derivatives of the following functions 






















































































































































































































































Find the derivatives of the following composite functions

































































































































































Equivalent 





































































































































































Find the derivative of 

































































































































































Review implicit derivative 

Find out dy/dx by implicit differentiation:





























Theorems review












































































































































































































































Utilities of derivatives



Find the intervals of increasing/decreasing and local extrema of the following functions 




































































































































Utilities of mean value theorems 



Prove the following inequality by using (Lagrange) mean value theorem 




































































































































A little bit preview



    Anti derivative 





















































































































































































































































































































































































































































































































































































































































































Transforming functions for L’Hospital

















Examples 


















































































Exercises for L’Hospital rule.

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Find the derivative of F(x)







































Find the following limits.
































































Find the integral of the following functions.












































































































































































































































































































































































































Find the counter example to the following propositions:






f(x) is differentiable at x=a, then f’(x) is continuous at x=a;
1.
The derivative of f(x) f’(x) exists, then f’(x) is Riemann integrable.
2.











































Prove:
















































































Use the results of previous question to find the following integrals.




















































































































Taylor series 






















































When a=0,







Sin x =







Cos x =







e^x =







arctan x =




