
ANSWER on Question #78911 – Math – Linear Algebra 

QUESTION 

A firm uses two inputs, 𝐾 and 𝐿 to manufacture final product. The price per unit of these inputs are 𝑠ℎ. 20 and 

𝑠ℎ. 4 respectively. What combination of inputs should a firm use to maximize output given that the budget is 

fixed at 𝑠ℎ. 390? 

SOLUTION 

Let the manufactory of 𝐾 produce 𝑥 units of the finished product, and the manufactory of 𝐿 - 𝑦 units. 

Then, the total number of products produced is 

𝑈𝑛𝑖𝑡𝑠(𝑥, 𝑦) = 𝑥 + 𝑦 

According to the problem: the manufacture 𝐾 pay 𝑠ℎ. 20 for each unit and the manufacture 𝐿 - 𝑠ℎ. 4.  

Then, the total amount of money spent is 

𝐶𝑜𝑠𝑡(𝑥, 𝑦) = 20𝑥 + 4𝑦 

By the condition of the task, the amount of money spent is fixed and equal 

𝐶𝑜𝑠𝑡(𝑥, 𝑦) = 390 → 20𝑥 + 4𝑦 = 390  

Now we can write the given problem in symbolic form: 

{
 
 

 
 
max(𝐶𝑜𝑠𝑡(𝑥 + 𝑦)) = max(𝑥 + 𝑦)

20𝑥 + 4𝑦 = 390
𝑥 ≥ 0
𝑦 ≥ 0
𝑥, 𝑦 ∈ ℕ

 

Then, 
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As we can see, 

max(𝑥, 𝑦) =
195

2
− 4𝑥 −  𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑙𝑖𝑛𝑒𝑎𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 ∀𝑥 ≥ 0 

Then, 

max(𝑥, 𝑦) =
195

2
− 4𝑥 →

195

2
− 𝑓𝑜𝑟 𝑥 = 0. 

{
20𝑥 + 4𝑦 = 390

𝑥 = 0
→ 4𝑦 = 390 → 𝑦 =

195

2
= 97.5 

But, 𝑦 is the number of products manufactured, it can only be an integer, so 𝑦 = 97 . 

Conclusion, 

max(𝐶𝑜𝑠𝑡(𝑥, 𝑦)) = max(𝑥 + 𝑦) = 97 

ANSWER: 

max
{
20𝑥+4𝑦=390

𝑥,𝑦≥0

(𝑥 + 𝑦) = 97 
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