DIFFERENTIAL CALCULUS

Definition of the Limit
,lcl_rf} fx) = L. means that:

For all € > 0, there exdsts a § > 0 such that
ifxe{c—68aU(cc+8), thenf(x) e (L —¢L+e).

Equivalently, in terms of absolute value inequalities,
lim f(x) = L means that: .

For all € > 0, there exists a 8 > 0 such that
if0<lx~cl <é then |f(x) — L] <e.

The Extreme Value Theorem

If f is continuous on a closed interval [a, b], then there
exist values M and m in the interval [, &] such that
F(M) is the maximumn value of f(x) on [a,b] and f(m)
is the minimum value of f(x) on [a, b].

The Intermediate Value Theorem

Iff is continuous on a closed interval [z, b], then for any
K strictly between f(a) and f (b), there exists at least one
¢ € (a,b) such that f{c) = K.

Definition of the Derivative
The derivative of a function f(x) is defined to be the
function: ot B —F@)
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Derivative Rules
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Rolle’s Theorem

If f is continuous on [a, ] and differentiable on (g, b),
and if f{g) = f(b) = 0, then there exists at least one
value ¢ € (g, b) for which f'{c) = 0.

The Mean Value Theorem

If f is continuous on [g, b] and differentiable on (g, b),
then there exists at least one value ¢ € (g, b) such that
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Derivatives of Basic Functions

d% (xk) = J-1

3 (™) = ke™

Ifb > Oand b # 1, then %(b") = (tnbHp*

Lanp) =2
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It > 0andb# 1, then - (log, |x|) = ﬁ

d, .
a(surmc) = COSX

d .
E(cosx) = —sinx
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Ex—(tanx) =sec ¥

%(cotx) = —cselx

d
. E(secx) = secxtanx

% {cscx) = —oscxcotx
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%(sin‘1 x) =

d —1.4 —
E(tan x) =

1
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E(sec )=
d ..

-&J-c(smhx) = coshx
icoshx = sinhx
dx

%tanhx = sech®x

INTEGRAL CALCULUS

Definition of the Definite Integral
If f is defined on [g, b] then the definite integral of f on
[a,b] is
b n :
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if this limit exists, where Ax = b%‘, xa = a+k Ax, and
x} is any choice of point in [x_1, %].
Definition of the Indefinite Integral

The indefinite integral of a continuous function f is the
family of antiderivatives

[roa=Fo+c
where F is any antiderivative of f.

Fundamental Theorem of Galculus

If f is continuous on [z, b] and F is any antiderivative
of F, then
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Integrals of Basic Functions

kadx=ku}1x"+1+c (for k % 1)
f%m:mm+c
fekxdx=%e"x+C (for k # 0)
fb"dx=E15b"+C (forb>0andb#1)
flnxdx:Ix]nx—x+C
fshxdx:—cosx-{-c
fcosxdx:sinx+C
fseczxdx=tanx+c

fcsczxdx= —cotx+ C

fsecxtanxdx:secx-l-c
fcscxcotxdx: —cscx+C
ftanxdx:—]nlcost+C
fcotxdx:lnlsinx|+c
fsecxdx=h1|secx+tanx|+c
fcscxdx = —In|cscx 4 cotx| +C
f ! de=sin"'x+C

V1=42
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[ dx=tan txtc

=sec x4+ C

=
fsin_lxdx=xsin_1x+m+c
/tén_lxdx=xtan‘1x—- %ln(x2+1)+C
fsinhxdx:coshx+C
fcoshxdx:sinhx+c
[sechzxdx=tanhx+C

Ll gr=sinh x4 C
Vi +1
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fJZ——ldx=COSh x+C
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