
MA 16020 LESSON 30: EXTREMA OF FUNCTIONS OF 
TWO VARIABLES                                                       

(WORKSHEET) 

How do we solve Optimization Problems via Extrema? 

 Determine an objective function that we need to maximize or minimize. 

 

 Determine if there are some constraints on the variables which yields 
constraint equations. 

o If there are constraint equations, rewrite the objective function as a 
function of only TWO variables. 

 

 Then we can solve for the maximum or minimum via the Second Derivative 
Test for Multivariable Functions from Last Class. 

1. Find all the critical points. 

i.e. All (𝑥଴, 𝑦଴) such that 𝑓௫(𝑥଴, 𝑦଴) = 0 and 𝑓௬(𝑥଴, 𝑦଴) = 0 

2. Compute  𝑓௫௫ , 𝑓௫௬ , 𝑓௬௬ and  

𝐷 = 𝑓௫௫𝑓௬௬ − ൫𝑓௫௬൯
ଶ
 

where 𝐷 is known as the discriminant. 

3. For every given critical point (𝑥଴, 𝑦଴), evaluate 𝐷 and 𝑓௫௫ at (𝑥଴, 𝑦଴) 

4. Apply the Second Derivative Test for Multivariable Functions. 

i. If 𝐷(𝑥଴, 𝑦଴) > 0 and 𝑓௫௫(𝑥଴, 𝑦଴) > 0  ⇒ relative min 

ii. If 𝐷(𝑥଴, 𝑦଴) > 0 and 𝑓௫௫(𝑥଴, 𝑦଴) < 0  ⇒ relative max 

iii. If 𝐷(𝑥଴, 𝑦଴) < 0     ⇒ saddle point 

iv. If 𝐷(𝑥଴, 𝑦଴) = 0     ⇒ Test is inconclusive 

 

 Reread the question and be sure you have answered exactly what was asked. 

 

 
  
















