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Lecture 52.2 ant Slopes oftangents
52.3 Definition of derivatives

Recall Tangent lines are limits of secant lines
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Impalafact We ALWAYS take Q P

If the curse is the graph of a function so y tix we necessarily

have X Xo otherwise y yo texas

We use man to definite the derivative of hat Xo
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Ge Geometry tells us what the tangent line should be guess
Calculus or Analysis allows us to formallycompute it

certificate
How 1 Choose thept P xo go

2 Compete theslope man as a limit of mac
Write down the equation fr Lian Y man x Xo t yo

Epmd Methodof increments

Think of P Xo yo as being fixed
More the point Q x y towards

Write X Xo Ax where DX Dy are small increments
y gotby positiveor negative that we let go too
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All points except 10,1 admit a tangent
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Q1 What is a function

Definition A function g D R defined on a setofrealmembersD
is a formula rule law of correspondence that assigns asingle
real number y to each number x in D Write y gig or

Call D domainof g x independentvariable x Gox
y dependentvariable



Name Im g Rangeofg values y that getassignedbyg
Recall We certify if a cure is thegraphof a function via the vertical

line test I 2pts inthe intersection so the hoeingparabolatails
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Example Fix a curse 4 assignto each P the slopeof
the tangent line to Y at P whenever possible
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If Y is the giaph of a function y fix then the slope fnc

is Xo lm fexotDx foxes fix
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We call it the derivative off
Note Since tangent lines not always exist thedomain of f

might be smaller than the domain of f
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Notation Leibniz
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alfio tatfftitatis Df tf f

Think Operationday is performed on t

We see how correctnotation can clarify concepts

Ease Compute fix fr fix X tix fix F

any x x o x 0


