1 Calculus Review

1.1 Why calculus?
1.2 Notation

f ()
Derivative of f (z) is f’ (z). The slope of the function at the point z.

Both of these mean the same thing:

1.2.1 Power Rule

If we have a function like this f (z) =z

The derivative is
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f(x) =z f (z) = ex?
1.3 Natual Log
f(z) =In(x)
)= L
fiaz) =~



1.3.1 Derivative of a Sum

The derivative of a sum is the sum of derivatives:
f(x) =227+ 32% f'(z) = 1425 + 1223
f@)=In(z)+22 f(z)=21+22

1.3.2 Product Rule

The derivative of a product of two functions is the derivative of the first times
the second, plus the derivative of the second times the first.

f@)=In(z)2? f(z)= L2+ (22)In(z)
1.3.3 Chain Rule

Applies when we have a function of a function. Take the derivative of the outside
and multiply it by the derivative of the inside.

f (@) =1n(2?). [ (z) = & (22)
f@)=In@Be+1). f'(z) = 57593 = 527

2 Partial Derivatives
The slope of the function when we change the variable 2? (and hold y fixed)

of (z,y)

ox

The slope of the function when we change the variable y? (and hold z fixed)

of (z,y)

dy
f(z) =22 %52

f'(z) = 2z % 52



f(z,y) =a?y?
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f(z,y) =2° +9° + 3zy
=23 + 2%3 + 32y

0 (:z:3 +y3 + 3xy)

=322 40+ 3y =322 + 3y
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=322+ 3y

f(zy) =ln(x) +y
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Second Derivaties The second derivative of a function is the derivative of

the derivative.

f(z) =23 f'(z) = 32?

" (z) =6z



