
 

 

Answer on Question #52895– Math – Algebra 

Question 

(𝑎2  + 𝑏2)(𝑐2  + 𝑑2)(𝑒2  +  𝑓2) express this as the sum of two squares 

 

 

Solution 

 

(𝑎2  + 𝑏2)(𝑐2  + 𝑑2) = 

= 𝑎2𝑐2 + 𝑎2𝑑2 + 𝑏2𝑐2 + 𝑏2𝑑2 = (𝑎2𝑐2+𝑏2𝑑2 + 2𝑎𝑐𝑏𝑑) + (𝑎2𝑑2 + 𝑏2𝑐2 − 2𝑎𝑐𝑏𝑑) = 

= (𝑎𝑐 + 𝑏𝑑)2 + (𝑎𝑑 − 𝑏𝑐)2 

Let 𝑎𝑐 + 𝑏𝑑 = 𝑚 and 𝑎𝑑 − 𝑏𝑐 = 𝑛, then 

((𝑎𝑐 + 𝑏𝑑)2 + (𝑎𝑑 − 𝑏𝑐)2)(𝑒2  +  𝑓2) = (𝑚2 + 𝑛2)(𝑒2  +  𝑓2) = (𝑚𝑒 + 𝑛𝑓)2 + (𝑚𝑓 − 𝑛𝑒)2 = 

= ((𝑎𝑐 + 𝑏𝑑)𝑒 + (𝑎𝑑 − 𝑏𝑐)𝑓)
2

+ ((𝑎𝑐 + 𝑏𝑑)𝑓 − (𝑎𝑑 − 𝑏𝑐)𝑒)
2

= 

= (𝑎𝑐𝑒 + 𝑏𝑑𝑒 + 𝑎𝑑𝑓 − 𝑏𝑐𝑓)2 + (𝑎𝑐𝑓 + 𝑏𝑑𝑓 − 𝑎𝑑𝑒 + 𝑏𝑐𝑒)2 

 

Answer: 

(𝒂𝟐  + 𝒃𝟐)(𝒄𝟐  +  𝒅𝟐)(𝒆𝟐  +  𝒇𝟐) = (𝒂𝒄𝒆 + 𝒃𝒅𝒆 + 𝒂𝒅𝒇 − 𝒃𝒄𝒇)𝟐 + (𝒂𝒄𝒇 + 𝒃𝒅𝒇 − 𝒂𝒅𝒆 + 𝒃𝒄𝒆)𝟐 
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