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ln(AB) = lnA+ lnB, ln(A/B) = lnA− lnB, lnAb = b lnA
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If y = f(x) · g(x) then y′ = f ′g + fg′ Profits: π = TR− TC

if y = f(x)
g(x) then y

′ = f ′g−fg′
g2 MPL = ∂Q/∂L and MPK = ∂Q/∂K

if y = f(g(x)) then y′ = f ′(g) · g′(x) TR = P ×Q and MR = dTR/dQ

If y = ef(x) then y′ = ef(x) · f ′(x) TC = AC ×Q and MC = dTC/dQ

if y = ln(f(x)) then y′ =
1

f(x)
· f ′(x)

u = ln f(x, y) u = ef(x,y)

ux =
1

f(x,y)fx and uy =
1

f(x,y)fy ux = ef(x,y)fx and uy = ef(x,y)fy

MRTS: if Q = f(K,L) then MRTS = QL

QK
=
∂Q/∂L

∂Q/∂K

MRCS: if U = U(x, y) then MRCS =
Ux
Uy

=
∂U/∂x

∂U/∂y

If u = f(x, y)g(x, y) then ux = fxg + fgx and uy = fyg + fgy

if u =
f(x, y)

g(x, y)
then ux =

fxg − fgx
g2

and uy =
fyg − fgy

g2

if u = f(g(x, y)) then ux = f ′(g(x, y))gx and uy = f ′(g(x, y))gy

if u = [f(x, y)]n then ux = n[f(x, y)]n−1fx and uy = n[f(x, y)]n−1fy

Two variable optimization:
U = f(x, y)

First Order Conditions fx = 0 and fy = 0

Second Order Conditions

Max: Min:
fxx < 0, fyy < 0 fxx > 0, fyy > 0

fxx · fyy − (fxy)2 > 0 fxx · fyy − (fxy)2 > 0

Cobb-Douglas

Q = AKaLb

QK = aAKa−1Lb

QL = bAKaLb−1
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