Chapter 1
mF(x) = L if as x gets closer and closer to a from the right f(x) gets closer and closer to L.
ljrg f(x) = L if as x gets closer and closer to a from the left f(x) gets closer and closer to L.

|jmm f(x) = L if and only if both one sided limits equal L.

Computing limits: (i) jm ¢ =c (i) {jmp x =a (i) m [cfOO] = ¢ |jrp f(x)
(iv) | [f(x) + 8001 = |jm f0) + [im 800 (v) [im [ f(x) g0OT = |jm f(x) jrp 8(x)

i) jm o2 = %:3% limg(x)=0  (vii) |ip [(00I" = [ljrg fOOT"  (viii) limljrg x" = a"

More limits: (i) |jmp sin x = sina (i) jm cosx=cosa (iii) jme*=e* (iv)|jminx=Ina a>0

Squeeze Theorem: If f(x) < g(x) < h(x) for all x in some interval (c,d) except possibly at the point
a and Ym f(x) = i h(x) = L then m gx)=1L
A function is continuous on an interval if its graph can be drawn without lifting your pencil.

A function is continuous at x= a if (i) f(a) is defined (ii) Jrm f(x) exists and (iii) i f(x) = f(a)
Otherwise f is discontinuous at x = a.

A discontinuity is removable if {jrp f(x) exists.
If f and g are continuous at x = a then (i) (f + g) is continuous at x=a (ii) (fg) is continuous at
x=a (iii) (f/g) is continuous at x=a. If g(@)=0

If g g(x) = L and f is continuous L, then |jm f(g(x)) = f( i 8(x) ) = (L)

If f is continuous at every point on an open interval (a,b) we say that f is continuous on (a,b)
f is continuous on the closed interval [a,b] if lim f(x) = f(a) and )I(ir?; f(x) = f(b)

The Intermediate Value Theorem : Suppose that f is continuous on the closed interval [a,b] and
W is any number between f(a) and f(b). Then, there is a number ¢ in [a,b] for which f(c) = W.
A vertical asymptote is a vertical line where a function approaches

A horizontal asymptote is a horizontal line that f(x) approaches as x goes to



For any rational number t> 0 |im % =0
X—+Fco

Precise Definition of a Limit: For a function f defined in some open interval containing a (but
not necessarily at a itself, we say |jm f(x) = L if given any number ¢ > O, there is another number
6 > 0, such that |f(x) - L] <& whenever 0 < |x-a| <4.



