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The Production Function
Output is the good or service to be sold in the market 
Production function - Relationship between the quantity of inputs a firm uses and the quantity 
of output produced

Fixed input - an input whose quantity is fixed and cannot be varied-
Variable input - and input whose quantity the firm can vary-

Long run - the time period in which all inputs can be varied (things that were "fixed" are now 
"variable")
Short run - the time period in which at least one input is fixed 

Inputs and output - Simplifying assumptions: 1. short runs, 2. there are two inputs, which are 
labor and capital (Capital is fixed, labor is variable)

Total product curve - Demonstrates how the quantity of output adjusts with changes in the 
variable input.

Marginal product of an input - the additional quantity of output that is produced by using 
that input.
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Marginal Product of Labor (𝑴𝑷𝑳)
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From Production to Costs
Fixed cost - Costs associated with fixed inputs

Variable cost - Costs associated with variable inputs

The total cost of producing a given quantity of output is the sum of the fixed cost and the variable 
cost of producing that quantity of output.
𝑇𝐶 = 𝐹𝐶 + 𝑉𝐶

Marginal Cost - Change in total cost generated by one additional unit of output.

𝑀𝐶 =
Δ𝑇𝐶

Δ𝑞
=
Δ𝑉𝐶

Δ𝑞

Total Cost
Wage rate = $45   Rental Rate of Capital = $10



We can calculate variable cost, fixed cost, and marginal cost when we only have output (q) and 
the total cost.

Cost Curves

Average Costs
Average total cost, often referred to simply as average cost: 𝐴𝑇𝐶 = ்஼
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Average fixed cost: 𝐴𝐹𝐶 = ி஼

௤
(𝐴𝐹𝐶 = 𝐴𝑇𝐶 − 𝐴𝑉𝐶)

Average variable cost: 𝐴𝑉𝐶 = ௏஼

௤
(𝐴𝑉𝐶 = 𝐴𝑇𝐶 − 𝐴𝐹𝐶)



Example:



Choosing Fixed Inputs (when they become variable inputs in long run decisions)

Long Run ATC and Short Run ATC (for a single firm)






