Speedy One-Day Car Rental
Example

Everything that was on the pdf files is in the handout distributed (and linked in the
syllabus)

Matrix Terminology & Operations
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The entries a;; form the main diagonal of A :
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Diagonal matrix : square and a;; = 0 when ¢ # j
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Zero matrix : alla;; = 0 [0 000 0]

Scalar times a matrix : cA =c[a1 az ... a,]
= [cay cag ... cay)
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Sum of two matrices (must be same size m x n)
A=la; az... a,], B =[b by... b,] where a;'s, b;'sinR"
A+B:[a1+b1 as + by ... an-l—bn]

So:

R R

0 6 7 2 3 7 2 9 14
1 2 -1 =2 [0 0
3 4+ =3 —4|=10 0
5 6 -5 —6 0 0

Transpose of a matriz A’ : interchange rows and column of A. If A is m x n, then AT

iSn xm
T T

1 2 1 3 5 1

3.4 =\, ¢ 2| =[1 2 3]
5 6 3

| |

T 7

[A ]T AT

“3” = the (2, 1) entry in A is the (1,2) entry in AT

The (i, j) entry in A is the (j,1) entry in AT



Properties of Matrix Addition/Scalar Multiplication & Transposes

(all are obvious)

If A, B, C are same size matrices and r, s are scalars:
A+B=B+ A
A+0=A4
A+(B+C)=(A+B)+C
r(A+B)=rA+rB
(r+s)A=rs+sA

r(sA) = (rs)A

(AT)T = A
(A+ B)T = AT + BT

(rA)t =rAT



Example of Multiplication of Matrices (see text or notes for the definition)

1 0 0 2(1) +2(0
[[2 _1]{_1] [2(2)+2(_1>]
3 2(3) +2(4)



Again, from the top:

1 0
c= 2 [ 50 a)-
3 4
0 2 1 2
=1 2 2 2
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c32 = 14 = agz1b12 + a32b22

This illustrates the Row-Column Rule for Computing AB

IfAB=C = :
ij

c;j = entry in ith row, j th columnof C' = AB
= sum of products formed from

(entries in 32 row of A) - (corresponding
entries in 5" column of B)

n
Cij = @by + aipbojt... + @inbn; = > airby;
k=1



Properties of Multiplication of Matrices

Assuming A, B, C', all have the right size to be added or multiplied together; I,, is the
n X nidentity matrix.,

A(BC) = (AB)C
A(B+C) = AB+ AC
(B+C)A=BA+CA
r(AB) = (rA)B = A(rB)

I,A=A=A, (when Aism x n)



