LIMITS of FUNCTIONS, CH1 (1.1-1.4)
Concepts/Skills to know:
e Distinguish between general function f(x) as general rule/expression and graphical representation
versus a specific function-value f(x) at a specific x-value.
e Understand and use notation for:

limit of a function lim f(x) =L f(x) approaches L as x approaches a from both sides
X—a
left-hand limit of a function lim f(x) =L f(x) approaches L as x approaches a from the left side
X—a~

right-hand limit of a function lim f(X)=L  f(x) approaches L as x approaches a from the right side
x—a*

e Make a table for values close to the limit value & also interpret the graphical representation of the limit.
o Use the following strategies to find limits:

Evaluate limits by direct substitution, if possible and if defined.

If limit of f(x) as x approaches a cannot be evaluated by direct substitution, then use algebra to

manipulate, factor and simplify expression, and then evaluate by direct substitution.

Use a graph and/or table of values to verify the limit that was found.
o Know the formal definition of limit of a function and use the definition to find 8, given any &:

lim f (xX) = L means that for any >0 there exists 8>0 such that

X—a

if 0< |x—a| <O then ‘ f(x)— L| <& (eanddare very small values)
e Showthat (a—0)<Xx<(a+0) isequivalentto 0< |x—a| <0 on the x-axis
& that (L—¢) < f(X) <(L+¢) is equivalent to ‘ f(x)— L| < & on the y-axis.

e Use the following Limit Theorems:

Constant function: Simple Linear function:
limc=c limx=a
X—a X—a
Sum or Difference: Product:
lim[ f (x)£g(x)]=lim f(x)£lim g(x) lim[ f(x)-g(x)]=lim f (x)-limg(x)
X—a X—a X—a X—a X—a X—a
Quotient: Scalar:
CTte0] limf) _ _
lim () | _ x2a Ilm[c~f(x)]:c'[llm f(x)}
xal g (X) lim g (X) x—a X—a
X—a
General Linear function: Simple Power function:
lim(mx+b)=ma+b limx"=a"
X—a X—a
Power of a function: Polynomial function:
n
lim[ £ ()] :[lim f(x)} lim f (x) = f (a)
X—a Xx—a X—a
Rational function: Radical (root) function:
1 1
limq(x) =q(a) lim¥Yx =Ya or limx"=ar"
X—a X—a X—a
Power of a radical (root): Root of a function:
- m - m m - -
I|m(Q/;)”‘:(Q/5) or limx" =ar Ilms/f(x):Q/llm f(x)
X—a X—a X—a X—a
e Find limits involving infinity & know that oo is not a real number:
limit does not exist where L—>=oc0: (look at function behavior) limit may exist where x—+*co: (find function-value)
lim f(x) =200 lim f(X)=200 lim f(X) =00 lim f(x)=L lim f(x)=L
X—a~ X—a+ X—a X—>—00 X—>+00
(ais a real number, L is not a real number) (ais not a real number, L is a real number)
. C . C
e Use Limit Theorems: lim — = 0 and lim — = 0 (k is a positive rational number, ¢ is any real number)

X—>+00 X X—>—00 X



