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i
Z leij| =< 1
Let A=(ajj) be an nXn matrix of complex numbers such that =!I for each i. Prove that
[-A is nonsingular.

Proof)

Suppose that I-A is singular.
Then det(I-A)=0, and A=1 is an eigenvalue of A.
Let x be a nonzero vector in Ct which is an eigenvector of A corresponding to A=1.
Then x satisfies that Ax=x.
Then,
Z ai X]' = Xj (*)
j

for each i.
Let xi be the kth component of x such that |xy| > |x;| for i€ {1,2,--,n}.(k € {1,2,--,n})
Since

Z agxj| < z lax;| = Z | ||X]-| < |xkl Z lai| < [xx| (by (1) and triangular inequality)
j j j

j
and by the equality (*),

‘Z aij]' = |Xk|
j

there is a contradiction.

Therefore, I-A is nonsingular.

QED

(1) Let e=a+bi, f=c+di be complex numbers.(a,b,c,d are real numbers)
lef|=|(ac-bd)+(ad+bc)i|=((ac — bd)? + (ad + bc)?)Y/2=((a? + b?)(c? + d?))}/?=|e||f]|



