H. Jordon
Math 175

Matrix Multiplication
Answer the following questions in groups of 3 to 4 people. Please use your textbook!

Definition: Let A = [aja,...a,] be a m X n matrix, where a; denotes the ith column of A, and
let B = [biby...b,] be a n x p matrix, where b; denotes the jth column of B. The (matrix)
product AB is the m x p matrix

Properties of Matrix Multiplication: Let A and B be k X m matrices, C' be an m x n
matrix, and P and @) are n x p matrices. Fill in the blanks below:

1. s(AC) = = for every s € R
2. A(CP) =

3. (A+B)C =
4. C(P+Q) =
5. IA = = Al,

6. AO =

7. (AC)T =

Let’s prove part (3) above by completing the following:

Let C = | ] where denotes the ith column of C'. Then,
(A+B)C = (A+B)] ]
= [(A+B)__ (A+B)__ ...(A+ B)__] by the definition of
= [ +__)C +_) - (_+4+_)] by Theorem 1.3 ___
= 1+ | by the definition of

[
= A+ B___ by the definition of




Let’s prove part (4) above by completing the following:

)] by Theorem 1.3

| by the definition of

Let P = | where denotes the ith column of P and @ = | ]
where denotes the ¢th column of (). Then,
CP+Q) = ¢ J+1 )

= C[( ) ( ) ( )] by the definition of

= [C( ) C( ) .. O )] by the definition of

e (R NS R

= | J+1

C___ +C__ by the definition of

Let’s prove part (1) by completing the following:

denotes the ith column of C.

Let s be a scalar and let C' = | | where
s(AC) = s(A] )
= s([A A A |) by the definition of
= [s(A ) s(A ) ---s(A )] by the definition of
= [( )er ( Jco - ( )cp] by Theorem 1.3

| by the definition of

__)__ by the definition of

Proving that s(AC) = A(sC) is similar. You should try it!



