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Notes on Limits

Setup: You have to find lxlfz f(x)

1.

If ¢ is a finite number, first try plugging in c.

If you get a finite number back, then you're done.

If you get the % case, then you need to simplify more to find the limit. Keep

going until you can plug in c for x.

finite number

If you get the 0

or (3) it will not exist (DNE). You need to check the right and left-hand limits.
o If the RH limit and the LH limit both goto <« , then the limit
alsogoesto o« .

case, then it will either (1) goto « ,(2)goto —oo ,

o Ifthe RH limit and the LH limit both goto —oo , then the limit
alsogoesto —owo .

o Ifthe RH limit goesto —o and the LH limit goesto oo (or the other way
around), then the limit does not exist (DNE).

2. Ifcis +o (and f(x) is a rational function or at least has numerator and

denominator that can be written as a collection of terms to powers), then

If the highest degree of the numerator > highest degree of the denominator, then
the limit goesto +x . (You have to analyze the particular problem to decide if it's

positive or negative infinity.)

If the highest degree of the numerator = highest degree of the denominator, then
the limit is the quotient of the leading coefficients.

If the high degree of the numerator < highest degree of the denominator, then the
limit is zero.



Asymptotes:

1.

To find Vertical Asymptotes (VA)==>
Look for x-values that will make the function undefined (e.g. x-values that make the
denominator zero). Let's say that x = b makes function undefined.

o If Efg f(x) equals a finite number, then there is only a “hole” (a.k.a. removable
discontinuity) at x = b.

o If Ef} F(x) does not exist (orgoesto =*wo ), thenx=DbisaVA.

* (A quick way to determine this is to try plugging in x = b in the function. If it goes to

Jinite number o1 it's a VA.)

9 , then it's a “hole.” If it goes to 0

0

A graph NEVER touches or crosses a vertical asymptote!!

. To find Horizontal Asymptotes (HA)==>

The HA can be found by calculating yleirfw F(x) i the limit goesto =+owo ,then
there is no HA.

*(If there is no HA and you have a rational function, you can always find the “slant
asymptote” by doing long division.)

Remember that the HA just describes the behavior of the graph as x gets really huge
(either negatively or positively). A graph can cross and touch the horizontal/slant
asymptotes as many times as it wants...but as x gets huge, it will only approach the
asymptote.
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Bisection Method
Let f(x) be a continuous function. and let a; and b; be numbers satistying
a, < by and f(a)- f(by) < 0. Let E denote the desired bound for the error
Ir — m,l. Repeatsieps L toSforn = L2,... until b, < E:
1. Calculate m, = {a, + b,)/2
Calculate f(mn) and if f{m”) = (), then STOP.
Calculate 5, X( . — a,l)/?,% Cz%;w’ SHYOY” 45 W‘ﬁ)
If fla,) - f(m,) < 0, thenset @, = da and b,o; =
If fla,) - f(m,) = 0, thenset a,,; = m,and b,y = Dy
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let f(x)bea differentiable function and let xy be an m;{ml ap

proximation to

the root r of f( — 0. Let £ denote a bound for the error = x,h O
Repeat the following step forn = 1,2, until lx,.q — .l < E:
) Juetsid olvtys
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Fixed-Point Algorithm

Let g(x) be a continuous function, and let x, be an initial approximation
tootrof x = g(x). Let E denote a bound for the error |r = x,].

Repeat the following step forn = 1,2.... until |Xpe1 = X, < E

1. Kprt = g(xﬂ}
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