Section 2.1: Properties of Matrix Operations

Theorem 2.4: Throughout this result, the symbol 0 represents the
m X n zero matrix. The symbols 0 and 1 are used to denote the real
numbers zero and one.

@ ForallA e M, ,(R),0-A = 0.

@ ForallA e M, ,(R),1-A =A.

@ ForallaeR,a-0=0.

© ForallA,B € M, ,(R), A+ B = B+ A (commutativity)
@ ForallA,B,CeM,,,(R),(A+B)+C=A+ (B+C)

(associativity)

@ ForallA e M, ,(R)andall o, 5 € R, (o + B)A = aA + SA
(distributivity)

@ ForallA,Be M, ,(R)and all @ € R, a(A + B) = cA + aB
(distributivity)

Q ForallA e M, ,(R) and all o, 5 € R, (o)A = a(BA).
Q ForallA € M,,,(R),A + (—A) = (—A) + A = 0.
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Properties of Matrix Multiplication

Theorem 2.10:

@ ForallA e M, ,(R) and all k > 1, A 0,54 = 0,4 and
0k><mA - 0k><n-

@ ForallA e M, ,(R),[,A=AandAl, = A.

© In particular, if A is an n X n matrix, I, A = A [, = A.

Q IfAeM,,(R),BeM,i(R),and C € My (R), then
A(BC) = (AB)C. (associativity)

@ IfAeM,,(R)and B,C € M, 1 (R), then A(B+ C) = AB + AC.
(distributivity)

Q IfA e M,,(R),Be M,k (R),and a € R, then
A(aB) = a(AB) = (aA)B.




