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8. WAEM, (K)H r(A)=n. X% B,C AW K L nXs5E
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N

thus A(B-C)=0< A(b—¢, - b —c,)=0
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10. ¥ A,B E¥H K FETA m X n 56 yu%r<A)<§,

r(3><§. IFRAATE K & nXs 8 C,C5#0,f# (A+B)C=0.
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= r(A+B)<n-1

since dim C((4+B)" )=r(4+B)<n-1
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=0.
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7. A RBEUE K EH) n B 5. UERH .
(1) # A*=E,
r(A+E)+r(A—E)=n;
(2) & A=A,
r(A)+r(A—E)=n.

rAB)SminrA r(B r(A)<n

1)L =E=r(4)=r(E) = ! )}r(A)Zr(E):n = r(4)=n
A=E=>A=E=>A-E=0=(4+E)(4-E)=0

= the row space of (A + E)is orthogonal to the column space of (4—E).
i.e. the columns of (4— E) are in the nullspace of (4+ E)
:>r(A—E)Sr(N(A+E)):n—r(A+E)

:>r(A—E)+r(A+E)Sn

since 7(A—E)+r(A+E)2r((A-E)+(A+E))=r(24)=r(4)=n
Hence,r(A—E)+r(A+E)=n

7(2) 4 =A= £ =AE= A"~ AE=0= A(A-E)=0

= the row space of 4 is orthogonal to the column space of (A -F )

i.e. the columns of (4— E) are in the nullspace of 4
zr(A—E)Sr(N(A)):n—r(A)

:>r(A—E)+r(A)Sn

sincer(A—E)+r( ) ( ) ( ) r(E—A+A):r(E):n
Hence,r(A—E)+r(A4)=n.
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19. WA BB K EH—1n BB, A*=0.iEF .
(E—A)'=E+A+A"+ -+ A,

19.proof -

(E—A) =E+ A+ 4 +--+ 4"

<:(E—A)(E+A+A2+---+A"‘1):E

<:>E:(E+A+A2 +---+A"‘1)—(A+A2 +---+A"):E—A"

< A" =0.(solved)



