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Propsition 1.1. %5 A 1Fk = 5 A IS AEFI#E = HE A 172 ARk
FEFEREFTIR AR AR, Schur & B A 28 R R E R A h, BUILRATRHH 5128 2 )t
Theorem 1.1 (Schur). X T2 3R4E %564 % K %A
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Problem 1.1. &7 5489 — % F X 5RF X, A K@, AL rank A 1TLEF A9

(1) %& k # 0, rank (kA) = rank (A);
(2) rank (AB) < min{rank (A) ,rank (B)};

(3) rank g g) = rank (A) + rank (B).

A C A O
rank > rank (A) 4 rank (B), rank > rank (A) + rank (B);
(4) o B) > (A) (B) ( D B> (A) (B)

(5) rank g) < rank (A) 4 rank (B), rank (A B) < rank (A) + rank (B)

(6) rank (A + B) < rank (A) 4 rank (B), rank (A — B) < rank (A) + rank (B)
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(7) rank (A — B) > |rank (A) — rank (B) |
Problem 1.2 (X[ &%6[F). 4 A & n MaF&4E% % BAX Y rank (I + A) +rank (I — A) =n.
Problem 1.3 (F&5HME). 8 A £ n MRFHEE S B L rank (A) 4 rank (I — A) = n.
Problem 1.4 (Sylvester ~%3X). i A A m xn, B A nx k W%, £
rank (AB) > rank (A) + rank (B) — n.
Problem 1.5 (Frobenius &), 1BI%4E A KT L LT X— ik, iE9
rank (ABC) + rank (B) > rank (AB) + rank (BC) .
Problem 1.6. iE#: rank (A) = rank (AT A)
Problem 1.7. X A A nxm 4%, B 4 m xn 4%, WAHAEEWIAERFTH N\ ¥9H
m — rank (A\gI,, — BA) =n —rank (\g — AB).
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Theorem 2.1 (FHHAFRHERY). —AS m x n %M A TTAE RATHH X, L r HIEMEGK

#, P,Q A TEL4E%.
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A= P, n

Theorem 2.2. #3% Q L m xn 4£[% A, B Fa3& % HAX B4 a9 Fk48 5.
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Problem 2.1. % A Z#3% Q L&) s xn 4EMF, B9 A 9% A r S AR HFAHKR Q &
8 sxr PNHEKIEE B 5 rxn fTiHfk$ERE C, /35 A= BC.

Problem 2.2. % A Z#3% Q L& m xn 4EME, 4R r. XFEHEA n—1r 8 n MESE
B 1§ AB=0. &F:n—r 9%k K57
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HOW TO STUDY MATH

Don't just read it; fight it!

- Paul R Halmos
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