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Antiderivative "~ &L
An antiderivative of the function f
F'(x) = f(x)
Wherever f(x) is defined.

is a function F such:that

of f on I hasthe form
G(x)=F(x)+C
Where C is a constant

Theorem 1 : The Most General Antiderivative
If F'(x)=f(x) ateach pointof the open interval I, then every antiderivative G

Theorem 2 : Some Integral Formulas

k+1
X

ijdX: k+1

+C (if k=-1)
1.

J'coskxdx:zsmkx+c

jsinkxdx:—%coskx+c

jsecz kxdx = %tan kx+C

Icscz kxdx:—%coth+c

jseckxtan kxdx:%seckx+C

jcsc kx cot kxdx = —%csc kx+C
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Y _ f0 2 y=[feyd+C
dx
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Summation Notation (j%ﬁlr‘%l%')

n
da=a+a,+a+..+a,
i=1

iZ::cai :ciZl:ai
S +n)=(Za |+ 2n)

i=1

It a=a (il

il Y a=a+a+a+..+a
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Al Y a=na
i=1
Dd1=n
i=1
> (a+h) :(a+a+a+...+a)+[2bij
i=1 gL i-1
Zn:i _n(n+1)
= 2
Zn:iz p n(n+1)(2n +1)
= 6
Z":ig C n“(n+1)>?
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i=1

TR HERED Av= f(%)AX

i=1

A <A<A,

D (X )AXS A<D (X )AX

i=1 i=1
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o W EEE L (r=1) puptabfE -

SR 57 B SIS -
FSREP [ 3P R P, > 91 P15, -

CHIED
=5 A SELENFYE 9 £ r? o PERELE b B > B S 7 -
SR ] . 360° 180"
] SREWIFOL ) YU - F e =

PR enEp A LU A =alP,) = n-Z%sin a, cosa, :gsin 2a, :gsin(
n

h 0
[ BB A =a(Qy) = n-z-%tan a, = ntan(180 ]
n

S A<r<A

n An = a(Pn) An = a(Qn)
6 2.598076 3.464102
12 3.000000 3.215390
24 3.105829 3.159660
48 3.132629 3.146086
96 3.139350 3.142715
180 3.140955 3.141912
360 3.141433 3.141672
720 3.141553 3.141613
1440 3.141583 3.141598
2880 3.141590 3.141594
5760 3.141592 3.141593
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§5-4 Riemann Sums (?@rﬂl) = P

Riemann Sum
Let f be afunction defined on the interval [a,b].If P isa partition of [a,b]

and S isaselection for P, then the Rimannsum for f determined by P
and S is

R=> f(x)Ax
i=1
We also say that this Remamm sum is associated with the partition P,

The Definite Integral
The definite integral of the function f from a to b isthe number

I =lim > f(x)Ax
[P|—>0 Y
Provided that this limit exists, in which case we.say that " f “is.integrable on

[a, b] . Equation means that, for each number & >0, there exists a number & >0

such that

| = f(x)AX,
i=1

For every Rimann sum associated with-any partition P of [a,b] for which

<&

IP|<s.

Theorem 1 : Existence of the Integral
If the function f iscontindous on [a,b], then f isintegrableon [a,b].

Theorem 2 *The Integral as a Limit of a Sequence
The function /f is integrable on [a,b] with integral I if and only if
ImR, =1

Forever sequence {Rn}f of Riemann sum associated with a sequence of

}. of [a,b] suchthat |P|—>0 as n— -0,

partitions {P,
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§5-5 Evaluation of Integrals

Theorem 1 : Evaluation of Integrals

If G is an sntidervative of the continuous function f on the interval [a,b],

then
jb f (x)dx = G(b) - G(a)

[ fxdx=[G(0]
- G(b)-G(a)

Integral of a Constant
I: cdx =c(b—a)

Constant Multiple Property
_[: cf (x)dx = cLb f (x)dx

Interval Union Property
If a<c<b,then

[ fdx=[" £ dx+ [ £ (xdx

Comparison Property
If m<f(x)<M forall x in [a,b], then

m(b-a) <[t ()dx <M (b-a)
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Average Value of a Function
Support that the function f is integrable on [a,b]. Then the average value y

of y="f(x) on [ab] is

— 1 b
=——| f(x)dx
y=r—/, ()
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Theorem 1 : Average Value Theorem
If f iscontinuouson [a,b], then

£ (%) =éjb F (x)dx

For some number X in [a,b].

Theorem 2 : The Fundamental Theorem of Calculus
Support that the function f is continuous on the closed interval [a,b] :
Part 1 If the function F isdefinedon [a,b] by F(x) =LX f (t)dt

Then F isan antiderivative of f.Thatis, F'(x)= f(x) for xin
(a,b).
Part2 If G isany antiderivative of f on [a,b], then

[ fxdx=[G(0] =G(b)-G(a)
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§5-7 Integration by Substitution

Theorem 1 : Definite Integral by Substitution
Support that the function g has a continuous derivative on [a,b] and that f

is continuous on the set g([a,b]).Let u=g(x). Then
9(b)

[ 1900) 300 = [ sy

g(a)
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The Area Between two Curves

The area Between Two Curves
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§5-9 Numerical Integration
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