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1. MAIN RESULTS 

In the partial order relationship, we calculate the product of the semi-positive definite matrices with 

smaller powers, and compare the size relationship. 

If A and B are real symmetric semi-positive definite matrices (this part is discussed under the condition 

of real symmetric semi-positive definite matrices, and we will not 

Emphasize it later), A ≥ B ， then tr (A2 − AB) = tr A (A − B) ≥ 0 ， tr (AB − B2) = tr (A − B) B ≥ 0. 

So, we get 

trA2 ≥ trAB ≥ trB2. Next, we see that 

tr (A2 B − AB2) = tr [AB (A − B)] = tr B (A − B) A = tr B (A − B) B + tr B (A − B) (A − B) ≥ 0 ， 

Then we prove trA2 B ≥ trAB2. 

And it is not difficult to calculate that 

trA3 − trA2 B = trA2 (A − B) ≥ 0 ， trAB2 − trB3 = tr (A − B) B2 ≥ 0. 

So we can get a sequence relationship that trA3 ≥ trA2 B ≥ trAB2 ≥ trB3. 

 

According to B3 (A − B) ， B2 (A − B)2 are similar to the non-negative diagonal matrix, 
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Some of the above formulas give us inspiration:  

If s + t = k ， A, B are real symmetric positive definite matrices (guaranteed inequality meaningful) A 

≥ B, Is there trAk ≥ trAk −1B ≥ trAk −2 B2 ≥ .... ≥ trABk −1 ≥ trBk established？ 

Let us give a positive answer to this question. 

Theorem If s + t = k , s ,t ∈ N , A, B are real symmetric positive definite matrices , A ≥ B ， 
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