Leibniz Notation October 11, 2016 Leibniz Notation October 11, 2016
Coming Attraction (optional): Preview Proof that the derivative
of sin x is cos x ; bottom of page 209 to top of page 211
Due by Friday: Reflections on Unit Test 1b
CHECKIN Friday

DO NOW:

1) Find the following derivatives using the definition
of the derivative;

(You may check your answer with the power rule)
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33. Let f be the function shown above, F be an antideriva-

= A VA Ta a tive of f, and suppose that F(0) = 10. (The function f
has a local maximum at x = 1.14, a point of inflection at

2) Use the power rule to find the seci{ld[hq‘hlr'd x = 4.67, and a local minimum at x = 8.19.)
x} = (a) What is the slope of F at x = 4? Justify your answer.

four h n‘rh demvapves of f(x)=1/x
(b) Where is F increasing? Justify your answer.

m > (¢) Where in the interval [0, 5] does F achieve its largest

-Q 30 ==X value? Its smallest va]uep ]ustlfv your answers.
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There are two different notations used for derivatives, the one

we have been using is Newton's notation.

We also need to be familiar with Leibniz notation and will use it

occasionally. Assume y=f(x), then we write:

NOTE: These
d are NOT
Zx_y = f'(x) ﬁ - = f'(a) fractions

Read this: derivative
of y with respect to x

£(2)

Read this: derivative of y with
respect to x at x=a

If we differentiate with respect to x again:
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What kind of functions can we now differentiate?
Anything that is a power function or a multiple of a power function

or a linear combination of multiples of power functions. What set of
functions does this include?

Polynomials: Definition of polynomial:
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Theorem: Every polynomial is differentiable for all
real numbers x. The derivative of every polynomial is
another polynomial.
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A little more about Continuity We even get information about composition and continuity:
Recall that we learned: .
FACT: If fand g are functions such that }tlilalg(x) =b

There is Algebra with Limits Need to do . _ . .

Suppose that limf(x)=L and limg(x)=M and f is continuous at x=b, then }cgl;l(f o g)(x) =lim f(g(x)) = f(b)
where L and M are finite numbers (a is not necessarily finite). Theorem: Suppose that g is continuous at x=a and f is
Let k be any constant. Then the following limits all exist and continuous at g(a). Then fog is continuous at x=a
are given by:
and we got all combinations (+ - x +) of limits to exist and do what L.
we'd expect. Applications: Suppose we wanted o know:

Also, remember the definition of continuity is ﬁm]n(mﬂ)
x—0
lim £ () = £ (@) x Need to do
We then have: Algebra of Continuity: limln(cosx)

If f and g are both continuous at x=a, then each of the x—0
functions f+g f-g fg are also continuous at x=a. If
g(a)20, then f/g is also continuous at x=a.
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