1 Calculus Review

1.1 Why calculus?

Mountains.

1.2 Notation

With a function f (z) the derivative is denoted either:

f(z)
or:
a(f (z))

ox
1.2.1 Power Rule
Rule: z® the derivative is: az®~!
f(z) =22 f'(x)=2x
f@) =vE=at f@) =3t =3k =5
@) =t—o (@) = Lo =
£ (@) = o, f' (z) = et

1.3 Derivative of a Sum

The derivative of a sum is the sum of the derivatives.
f(x) =227+ 32% f'(z) = 1425 + 1223

1.4 Natural Log

The derivative of In (z) is 1.

f@)=In(z)+22 f(z)=21+22

1.5 Product Rule

The derivative of the product of two things is the derivative of the first times
the second plus the derivative of the second times the first.

f (@) =In(z)2? f (z) =122 + 2zin(z)



1.6 Chain Rule

If you have a function of a function, the derivative is the derivative of the outside
function times the derivative of the inside function.

fa)=in(2?). f'(x) = H20=2% =2
f(x)zln(3z+1):ﬁ(3):ﬁ

f(@) = /In(@) = (n@)?. (@ =10n@) " (L) =L(n(2)"

Nl

2 Partial Derivatives
How does this function change as we change z? (and hold y constant).

of (z,y)

ox

How does this function change as we change y? (and hold x constant).

of (z,y)
dy
f(z,y) = 2%y?
B (x2y2) )
ox
Let’s imagine y = 5
9 (225?)
2 =257
oz *
y is unknown
0 («y?) 2
)9
ox Y
o 2,2
7(33 Y ) = 2?2y = 2%y

Y



ox =Y
d(zy)
dy -

3+ y® + 3zy

d (3 + vy + 3ay)

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

f(z,y) =z +In(y)
datin(y) _ 4

Ox
Ox+in(y) _ 1
oy y

Second Derivaties The second derivative is simply the derivative of the
derivative.

f(x)=2% f'(z) =322
1" (x) =6z



