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Find all A € M,(R) such that 42 = —AT

Proposed by Nguyen Hung Cuong-Vietnam
Solution by Nawar Alasadi-lraq
A2 = AT=UA)T=(-ANT=U?=-4
Substitute AT = —42 = (-42)2=-A4=4*"+4=0=4A4%3+D =0

Minimal polynomial m,(x) divides x(x + 1)(x* — x + 1). Since A € M,(R), characteristic
polynomial P,(x) is real of degree 2.
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Case2: P,(x)=(x+1) =>mA(x)=x+1=A=(0 _1)

Case3: Py,(x) =x(x+1) = A>+A=0= A% = -A.FromA’ = -AT = -A =
—AT=>A=AT.LetA=(Z Z).tr(A)z—1=d=—1—a.det(A)=0=>
a(-1—-a)-b*=0=a’+a+b*=0.
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Cased:Py(x) =x>—x+1=A4A>-A+1=0=>A2=A4A—-I1.FromA’=-AT = A -
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a=d=§,c=—b.det(A)=1=>%+b2=1=>b=i\/2—§-
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