First, suppos® = M(k). ThenR s simple, and the matrix with 1's on the line abdle diagonal and 0's
elsewhere has minimal polynomidl Conversely, supposeis simple and has an elememwhose minimal
polynomial ovekkis (x — a;) - - (X — &), whereay, . . ., @ € k Then we have strictly descendinghain of left
ideals

PMRODRr-a)O>Rr-apn(r-az >---DRr—-ap:-:-(r—a,=0

For,ifR(r—a) - - -(r —aj)) =R(r — ay) - - -(r — aj+1) for somei, right multiplication by ( — ai+2) - - -(r — an)
would give ¢ —aj) - - «(r — aj)(r — ai+2) - - «(r —an) = 0 € R,which is impossible. Now, expreBan the form
Mm(D) whereD is a divisionk-algebra of, say, dimensia@h Thenn® = nd, andgR has composition lengtm.
Appealing to ), we haver? > n? = nfd, sod = 1,n=m, andR ~ M(K).
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