2.1: Matrix Operations
Math 220: Linear Algebra
		

If A is an  matrix with m rows and n columns, then the entry in the ith row and jth column is denoted by _______ and is called the ________________.
[image: ]

The ____________________ entries are  and they form the _________ ___________________.   


A _____________________ matrix is a square matrix () whose non-diagonal entries are all _________________.  The ___________________ matrix  is a diagonal matrix with _______ down the diagonal.
The _____________ matrix has all zeros in all of its entries and is written just as 0.

Two matrices are ________________ if they are the same ________ and the corresponding ____________ are ______________.
The ___________ of two matrices ______________ is the _________ of their corresponding ____________.  Thus, two matrices can only be _____________ if their __________ (                     ) is the same.  Otherwise, the sum is not defined.



Given  ,  and .  
Find the following, if defined.
a) A+B								b) B+C

The __________________  _______________________  _________ is the matrix whose entries are _____ times each entry of A. 
The matrix ________ represents ________ and __________ is the same as __________.


Given   and  .   Find
a) 2A						b) B-2A




[image: ]

[image: ]


Matrix Multiplication
[image: ]


 Given   and , compute CA.



								




 Given   and , is the matrix AC defined?
		

[image: ]
[image: ]Find the entries of the 3rd row of AB, where 

	





We could have just ignored the rest of A and computed
[image: ]
[image: ]






While the following properties are all true, be careful, the ____________________ property is not true, that is, AB  _____  BA.




[bookmark: _GoBack]Let  and .  Show that these two matrices do not commute.  That is, verify that .
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If A is an  matrix and if k is a positive integer, then 



Given an  matrix A, then the ______________________ of A is the matrix, denoted by ________ whose ____________________ are formed by the corresponding __________ of A.



Let , , and .  Find
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Theorem 1
Let A, B, and C be matrices of the same size, and let r and s be scalars.

aA+B=B+A
b (A+B)+C=A+(B+C)
CA+0=A4
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dr(A+B)=rA+7B
e (r+s)A=rA+sA
f.r(sA) = (rs) A
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Definition
If Aisanm x n matrix, and if Bis an n x p matrix with columns by, ..., by, then the
product AB is the m x p matrix whose columns are Aby,..., Ab,. Thatis,

AB=A[by by - b,]=[Ab; Aby --- Ab,]
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Row-Column Rule for Computing AB
Ifthe product AB s defined, then the entry in row i and column j of AB s the sum of the

products of corresponding entries from row i of A and column jof B. If (AB);; denotes
the (1, ) -entry in AB, and if A is an m x n_matrix, then

(AB),; = ainbi; + aisby; + - + inbn;
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row; (AB) =row; (4)- B
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Theorem 2
Let Abe anm x n matrix, and let B and C have sizes for which the indicated sums and
products are defined.

a A(BC)=(AB)C (associative law of multiplication)

b A(B+C)=AB+AC  (left distributive law)

¢ (B+C)A=BA+CA (right distributive law)

o T4B) = (r4)B= A(B)

for any scalar
e InA=

— AL, (identity for matrix multiplication)
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Warning:

1. In general, AB # BA.

2. The cancellation laws do not hold for matrix multiplication. That is, if
AB = AC, thenitis not true in general that B = C'. (See Exercise 10.)

3. If a product AB is the zero matrix, you cannot conclude in general that
either A = 0 or B = 0. (See Exercise 12.)
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Verify that AB = AC'
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12. letA= [ :: 72] Constructa 2 x 2 matrix B such that AB is the zero matrix.

Use two different nonzero columns for B.
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Theorem 3
Let Aand B denote matrices whose sizes are appropriate for the following sums and products.

a (A7) =4

b.(A+B)"=AT+ BT
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¢ Forany scalar r, (rA)" =rAT

d (AB)T = BAT
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Practice Problems
1. Since vectors in R" may be regarded as n x 1 matrices, the properties of
transposes in Theorem 3 apply to vectors, too. Let

Al 7] e x=f]

Compute (Ax)T,xT AT, xxT ,and xTx. Is ATxT defined?
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2.LetAbead4 x 4 matrixand let x be a vector in R*. What s the fastest way to
compute A2x? Count the multiplications.
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3. Suppose A is an m x nmatrix, all of whose rows are identical. Suppose B is an
n x p matrix, all of whose columns are identical. What can be said about the entries
in AB?
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