Basic Integration Formulas

/Odu:0
/du:u+C

/kdu:ku+C’
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/u"du: v
n+1

/cosudu:sinu+C’

(for n # —1)

/sinuduz—cosu—i—C
/secQudu:tanu—l—C
/secutanudu:sequrC
csc?udu = —cot u + C

csc ucot u du = —csc u+ C
edu=e"+C

a" du = (L)a“+6’,a>0
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—du=Inlu|+C
u
tanudu = —In|cosz| + C
=In|secu| + C

/Cotudu =In|sinu|+C

=—In|cscul| +C

/secudu =In|secu + tanu| + C

= —In|secu — tanu| + C

/cscudu: —In|escu+ cotu| + C

=1In|cscu —cotu| +C
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Integration Formulas

/ du arcsi v +C

——— = arcsin —

va? —u? a

d 1

/711 = —arctan ¢ +C
a?2+u?2 a a

/ du 1 [u LC
———— = —arcsec —
uvu? —a?2 a a

Summation Formulas
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Definite (Riemann) Integral

. = b
HAthOH;f(ci)Axi :/a f(z)dx

Partitions of equal width: ||A]| = Az

Partitions of unequal width: [|A|] = max(Ax;)

Continuity = Integrability
The Converse is NOT True (see example below)
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Example: / lz|de =1
0

Area of a Region in a Plane

Area of the region bounded by the graph of f,
x-axis, and x = a and x = b

n b
Area = ILm Zf(ri)Ax :/ f(z)dx
n Ooz:l a
where r; € [x;—1, ;]

Properties of Integration
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Upper and Lower Sums

IR. = nhﬁmoo§f(mi)Aa:

f(m;) is the min. value of f
on the subinterval.

n
CR. = nli}moo z;f(MZ)Am
=

f(M;) is the max. value of f
on the subinterval.

Left Endpoints: a + (1 — 1)Az,
fori=1,...,n

Right Endpoints: a + 1Az,
fori=1,...,n
Az =(b—a)/n

) 1. /aaf(a:)dz:O

2. /baf(x)d:p:f/abf(m)dx
s [ rwa= 1@+ [ 1@
4 /abkf(x)da::k/abf(x)da:
5. /[f(z)dw:l:g(m):t~-~:|:k(ac)] de =

/abf(m) :I:/abg(m)dm:t-w:t/abk(z)dx

b
6. 0< / f(x)dx for f non-negative

b b
T @) < g(@) = [ f@)do < [ gle)de
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Fundamental Theorem of Calculus I (FTC I)
b
[ #@de=Fo) - F@
Fundamental Theorem of Calculus II (FTC II)
d x
N[ 1w =@
z [Ja
d “ P .
— f)dt| = f(u)u' (with chain rule)
dz [Ja
Mean Value Theorem for Integration
b
/ f(z)dz = f(c)(b— a), where ¢ € [a, b]

Average Value of a Function on [a, b]

1 b
1@ = [ j@aa
—al,
Substitution Method for Integration

d
Let u = g(z), then d—u =4 (z) = du = ¢'(z)dx,
i

g(b)

b b
/ Fo(@)g' (z) do = / faydu= [ f(u)du

g(a)

Numerical Integration

Midpoint Rule: f(z)dz =~ f (27171) Az
=1
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Trapezoidal Rule: / flz)de ~ Z (%

i=1
. b b—a
Simpson’s Rule: / f(z)dx ~ ?[f(xo) +4f(z1)+
a n

2f(w2) +4f(23) + -+ 4f(xn-1) + f(zn)]

a a
8. If f is an even function, then flz)de = 2/ f(z)dx
—a 0

a
9. If f is an odd function, then flx)de =0

—a



