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51 TheBasicFormulas

Definition An elementaryfunction is one built from X ex la x

Seir x as X aresin x arcton X constants

built him add multiply divide substract compose

Example anctan hefgif.IT t

Note Simple rulesfor differentiationofbuildingblocks Chain ProductQuotient

Rules give easy ways to determinethe derivativesofelementary functions Moron
these derivatives are onceagain elementary functions

Integration is more subtle there is no systematic way todo it

theoutputneed notbe an elementary function

We have a magna Roble inwhatmethodshouldweuse
2 how to apply it

Example AppendixA9

Li x I duty f e t'dt an not elementaryfunctions

15 basic formulas to use pages 335 336 oftextbook handout

2 Method ofsubstitution

Substitution is the analog oftheChainRuleforintegration us recognition
problem
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Note substituting as x or Fx won't work
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3 Certaintrigonometric examples

GOAL Find a method for integratingthese 3 functions

S tan x see x dx mmmm

Why 14,1 as x dione see x df Csx

m Answers to will dependonthe parity of men

EXAMPLES ne f sente as x dx f u

d six
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In 2 tammy secy dx f umdu tammy C

IEEE xx
In z footmix csc x dxg f undu wtf C

u cotx
du csc dx

Q Whatabout othervalues ofn

I We'll show the answer for The other 2 are analogous nextlecture

We analyze z cases even odd combinations

CASE A either m I n are ODD eg i 3,5

Trick Use trig identities to turn integrand into sums offunctionsofthetown
I cost x Sen x if m is ODD I 2 smhx as X it n isODD

Why is this good These terms can be integratedbya simplesubstitution

YEnight
it tr e thenfor a
we can write n as n 2kt for smee integerk 0

Then as x as
2k as x as x as x as x

k
as x l six

Then the Binomial Theorem allows us to expand I su x

l six
k

I K Suix E Sen x t f it sunk x
Conclude Sum x as x sum x as

2kt
x 4 J f smithy

easyintegration

If.my
ODD widemzhtlWereverse the rolesof sin us u sui x

substitution
sen x as x Fo 4 Manhight

mann bysubstitution was x

EXAMPLES

2 3 n o f su x dx f sin x sax dx f su x l as'D ax
Ssen x dx f su x as x dx ax Yet Cu as x



m 2,1 5 smx as x dx f six ask as x dx fsuixasxli
suit
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CASE B both m n are EVEN ego2,4 6

Write m 2k n 2h for k l 30 integers
Use half angle formulas
as x son x 1

as x sui x as lax

2 that IAdd a egus
2 mix L as ax Substractzefus

IDEA as x suit x Italy tax
h

m Expand use further half angle formulas until meof the

exponents is ODD or 0 Then we can use CASEA we geta constant

which we know how to integrate
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