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Example

Proof of the theorem

Theorem (The product rule)

If f and g are differentiable at x, then the product fg is differentiable at
x
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Example

Proof of the theorem

Theorem (The product rule)

If f and g are differentiable at x, then the product fg is differentiable at
x and

D[f(x)g(x)] = f'(x)g(x) + f(2)g'(x).
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Example

Proof of the theorem

Theorem (The product rule)

If f and g are differentiable at x, then the product fg is differentiable at
x and

D[f(x)g(x)] = f'(x)g(x) + f(2)g'(x).
If we set u = f(x) and v = g(z), then this product rule can be written
d(uwv)  du dv

de dxv—i_u%'
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dx dx dx’
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Statement of the theorem

Proof of the theorem

Product of two functions

Example
To find f/'(z) if f(z) = 322e”” begin by thinking of f(x) as the product

2

(@) = (327)(e").
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Statement of the theorem

Proof of the theorem

Product of two functions

Example
To find f/(z) if f(z) = 322e”” begin by thinking of f(x) as the product

Next, use the product rule

f(x) = (6z)e” + 3z%(2ze®)
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Product of two functions

Example
To find f/'(z) if f(z) = 322e”” begin by thinking of f(x) as the product

flw) = (327) (7).

e

Next, use the product rule
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Product of two functions

Example
To find f/'(z) if f(z) = 322e”” begin by thinking of f(x) as the product

flw) = (327) (7).

e

Next, use the product rule
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Product of two functions

Example
To find f/'(z) if f(z) = 322e”” begin by thinking of f(x) as the product

flw) = (327) (7).

e

Next, use the product rule

F(z) = (63)e® + 37%(2ze"™)
—_—— —o —

du dv
dz U Uz
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Statement of the theorem

Proof of the theorem

Product of two functions

Example
To find f/(z) if f(z) = 322e”” begin by thinking of f(x) as the product

Next, use the product rule and then factor to obtain

F(z) = (63)e” + 32%(2ze™)
—_—— ——

u dv
v UT
2

5

a

x

= 6xe” (1+2?).

x
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Statement of the theorem
Example

Proof of the product rule

From the definition of the derivative we have

DIf(w)g(x)] = lim fx+hg(x +hh> — f(@)g(x)
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Statement of the theorem
Example

Proof of the product rule

From the definition of the derivative we have

flz+ Mgz +h) = f(@)g(z)

Df(z)g(z)] = lim

h—0 h
. flx+h)g(x+h)— f(x)g(z +h)
More details h=0 h
+ i S +B) — f@)(e)
h—0 h
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Proof of the product rule

From the definition of the derivative we have

flz+ Mgz +h) = f(@)g(z)

Df(z)g(z)] = lim

h—0 h
_ i L@ gz +h) — fz)g(x + )
h—0 h
+ i L@@ £ 1) = f@)g(w)
h—0 h
. fla+h)— f(x) .
- ,1111% h }Lli% gz +h)
+ f(x) lim g(@ +h) —g(z)
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Proof of the product rule

From the definition of the derivative we have

flz+ Mgz +h) = f(@)g(z)

Df(z)g(z)] = lim

h—0 h
oy Fa (et h) = f(z)g(e + h)
h—0 h
oy T@g(@+ 1) = f@)g(@)
h—0 h
. fl@+h) = fz) .
R — e XA Gt

= f'(2)g(x) + f(2)g' ().
ﬁ TgX
.

Tom Price


http://www.sitextools.com

	Outline
	Product rule
	Statement of the theorem
	Example
	Proof of the theorem




