
Answer on question #40005 – Math – Matrix 

If A and B are two matrices of same order and rank (A) = rank (B) = n, then rank(A+B)=n , for n&gt;=1 (T/F) 

Solution 

Suppose we get two matrices 𝑛 × 𝑛 with rank n 

𝐴 = (

𝑎11 ⋯ 𝑎1𝑛

⋮ ⋱ ⋮
𝑎𝑛1 ⋯ 𝑎𝑛𝑛

)   𝑎𝑛𝑑  𝐵 = (
𝑏11 ⋯ 𝑏1𝑛

⋮ ⋱ ⋮
𝑏𝑛1 ⋯ 𝑏𝑛𝑛

) 

This means that rows in these matrices are independent. But if exist such λ that  

𝑎𝑖𝑘 = λ𝑏𝑗𝑘, 𝑏𝑖𝑘 = λ𝑎𝑗𝑘 , 𝑓𝑜𝑟 𝑠𝑜𝑚𝑒 𝑖 𝑎𝑛𝑑 𝑗 𝑏𝑒𝑙𝑜𝑛𝑔 𝑡𝑜 [1; 𝑛] 𝑎𝑛𝑑 𝑎𝑙𝑙 𝑘 = 1; 𝑛̅̅ ̅̅ ̅ 

Then for the sum of this matrices we get  

𝑎𝑖𝑘 + 𝑏𝑖𝑘 = λ(𝑎𝑗𝑘 + 𝑏𝑗𝑘), ∀𝑘 ∈ [1; 𝑛]. 

That it mean that A+B has at least dependent rows and its rank less than n. 

For example, let 

𝐴 = (
1 2
3 4

) , 𝐵 = (
3 4
1 2

) 

Both matrices have rank 2, but tier sum 

𝐴 + 𝐵 = (
1 + 3 2 + 4
3 + 1 4 + 2

) = (
4 6
4 6

) 

Has rank 1. 

Answer: False. 

 


