
MATH 136-01Chapter 1 Topi
 Review SheetSeptember 1, 2004This is a list of terminology and topi
s 
overed in the �rst 
hapter of Cal
ulus, D. Hughes-Hallet,et. al. 3rd edition. Please 
onsult the text for de�nitions, statements of properties, and numerousexamples and exer
ises. Terms in bold fa
e are de�ned in the text. You are responsible for thismaterial regardless of whether it was a
tually dis
ussed in 
lass.Basi
 Fun
tion Terminology The fo
us of this 
ourse is real-valued fun
tions of a real variable.That is, fun
tions whose domain and range are subsets of the real numbers (or real line).Note that the range depends on the expression or rule for the fun
tion and the domain of thefun
tion. We use R to denote the real number line and f : A! R to denote a fun
tion whosedomain is the subset A of R and whose range is 
ontained in R.Representation of Fun
tions We will use tables, graphs, symboli
 expressions or formulas, andprose des
riptions to de�ne and des
ribe fun
tions.The primary 
ontent of Chapter 1: A Library of Fun
tions is a 
atalogue of fun
tions that will beused in 
al
ulus and that you should have seen in your high s
hool 
al
ulus 
ourse. The fun
tionsare introdu
ed in an elementary manner that does not employ di�erentiation or integration. Hereis a list of fun
tions and parti
ular terminology that is used to des
ribe the fun
tions.Linear Fun
tions (Se
tion 1.1) A fun
tion y = f(x) = mx + b, where m and b are 
onstants is
alled a linear fun
tion. The 
onstant m is 
alled the slope and the 
onstant b is 
alledthe y-inter
ept or verti
al inter
ept of f . A linear fun
tion is in
reasing if its slope ispositive and de
reasing if its slope is negative. When y = mx, that is, when b = 0, we saythat y is dire
tly proportional to x.Exponential Fun
tions (Se
tion 1.2) A fun
tion y = P (t) = P0at, where a > 0 and P0 are
onstants, is 
alled an exponential fun
tion. The 
onstant P0 is 
alled the initial quantityand a is 
alled the base. When P0 > 0, we have exponential growth when a > 1 andexponential de
ay when a < 1. We will pay parti
ular attention to the half-life whenthere is exponential de
ay and the doubling time when there is exponential growth. Ineither 
ase, the graph of P is 
on
ave up. When P0 < 0 the graph of P is 
on
ave down.The natural base, e = 2:71828 : : :, is of parti
ular importan
e and will be used frequentlythroughout the 
ourse. The equality at = eln(a)t allows us to 
onvert any exponential fun
tionto one expressed in terms of e in the form P0ekt. The 
oeÆ
ient k is 
alled the 
ontinuousrate of growth or de
ay.New Fun
tions from Old (Se
tion 1.3) Composition of fun
tions allows us to produ
e a newfun
tion from two other fun
tions. If y = f(x) and z = g(y), we de�ne the 
ompositefun
tion h by z = h(x) = g(f(x)) (where the range of f must be 
ontained in the domain ofg). Important examples are when f(x) = x � h (horizontal shift), f(x) = 
x (horizontalstret
h), g(y) = y + k (verti
al shift), and g(y) = 
y (verti
al stret
h). We will �ndit useful to know when fun
tions are even, f(�x) = f(x), or odd, f(�x) = �f(x). Theinverse fun
tion of f is the fun
tion x = g(y) with the property that g(f(x)) = x and isdenoted f�1(x).



Logarithmi
 Fun
tions (Se
tion 1.4) A logarithm fun
tion is an inverse fun
tion of an expo-nential fun
tion y = ax. We write loga(x) for the inverse of ax. It is 
alled the logarithm tothe base a. The natural logarithm or logarithm to the base e is denoted ln(x) ratherthan loge(x). It is espe
ially important that you be familiar with the properties of logarithmsin the table on page 24. These 
an all be derived from properties of exponentiation.Trigonometri
 Fun
tions (Se
tion 1.5) The de�nitions and properties of trigonometri
 fun
-tions are derived from relations between the lengths of ar
s on a unit 
ir
le and the 
oordi-nates of points that lie on the 
ir
le. The two basi
 trigonometri
 fun
tions are the sine andthe 
osine, denoted by sin(t) and 
os(t) where t is measured in radians. The quotient isthe tangent fun
tion, denoted by tan(t) = sin(t)
os(t) . The multipli
ative inverses of these threefun
tions are the 
ose
ant, 
s
(t) = 1sin(t) , the se
ant, se
(t) = 1
os(t) , and the 
otangent,
ot(t) = 
os(t)sin(t) .The trigonometri
 fun
tions are examples of periodi
 fun
tions. More general periodi
fun
tions 
an be obtained by 
omposing trigonometri
 fun
tions with other fun
tions and by
ombining them algebrai
ally (using sum, di�eren
e, produ
t, and quotient). The period,amplitude, and phase di�eren
e of a periodi
 fun
tion are used to des
ribe its behavior.We will also have o

asion to use and study the inverse fun
tions of the six trigonometri
fun
tions.Powers, Polynomials, and Rational Fun
tions (Se
tion 1.6) A power fun
tion is a fun
tionof the form y = f(x) = kxp, where k 6= 0 and p are 
onstants. We will be 
on
erned with rateof growth of power fun
tions in 
omparison to other fun
tions, in parti
ular, exponentialsand logarithms. A fun
tion that is a sum of power fun
tions with natural numbers as powersis 
alled a polynomial fun
tion. The general form of a polynomial isy = p(x) = anxn + an�1xn�1 + � � �+ a1x+ a0;where n is a non-negative integer (zero is allowed) and the 
oeÆ
ients are 
onstants. Thehighest power that appears, in this 
ase n, is 
alled the degree of the polynomial. The rootsor zeros of p are the x-inter
epts of the graph, the values x for whi
h p(x) = 0. If thereal number r is a root of p, then p 
an be written as a produ
t, or fa
tored, in the formp(x) = (x � r)q(x) where q is a polynomial of degree n � 1. It is important to understandhow the di�erent possibilities for the roots of a polynomial are re
e
ted in the graph of p.A rational fun
tion is a quotient of polynomials and takes the form f(x) = p(x)q(x) . The rootsof p(x) determine the zeros of f(x) and roots of q(x) determine the verti
al asymptotesof f . It will be important to determine the asymptoti
 behavior of rational fun
tions asx! �1, that is, whether f has a horizontal asymptote as x!1 and/or x! �1.Introdu
tion to Continuity (Se
tion 1.7) At this point in the 
ourse, we will want to have anintuitive understanding of what it means for a fun
tion to be 
ontinuous, that is, that thegraph of the fun
tion on its domain has no breaks (it 
an be drawn without lifting the pen o�the paper.) Later in the 
ourse, we will say more about the possibilities for a dis
ontinuityof a fun
tion at a point. One useful 
onsequen
e of 
ontinuity is the Intermediate ValueTheorem.


