1.4: Matrix Equations
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1.4: Matrix Equations
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 is only defined if the number of ______________ of A equals the number of _____________ in .

Calculate the product Ax = b 
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 For  Write the linear combination of  as a matrix times a vector.







Write the system of equations 					as a 

a) Vector Equation



b) Matrix Equation





c) Augmented matrix
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The equation  has a solutions if and only if b is a ________________  ______________________ of the columns of A.





Let  and .  Is the equation  consistent for all possible ?
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(Caveat/note: In Theorem 4, A is a coefficient matrix, not an augmented matrix.)



Compute  for    and .
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Compute
a) 



b) 


(This is called the ______________ matrix, denoted by I)


If In represents nxn identity matrix, then  for every 
[image: ]
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Theorem 3

IS 3N m X n matrix, with columns 1, .., 8, and ifbis in R™, the matrix equation

Ax=b (4)

has he same soluion setas the vector equation
7181+ 2983 + - + Tnlty = b ®)
which, intum, has the same soluton set s the system oflinear equations whose augmented matrx is

an b] (6)

lar ay
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Theorem 4
LetAbe anm x n matrix. Then the following statements are logically equivalent
they are all tue statements o ey are all faise.

a.Foreach bin ™, the equation Ax — b hasa solution

b.Each bin R™ is a linear combination of the columns of A

¢ The columns of A span R™.

d. A has a pivot position in every row.
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Row-Vector Rule for Computing Ax
Ifthe product Ax is defined, then the i th entry in AX is the sum of the products of corresponding entries from row i
of 4 and from the vector
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Theorem 5
IfAisan m x n matrix, uand v are vectorsin R®, and cis a scalar then

2 A(u+v) = Au+ A

b. A(cu) = c(Au).
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Definition
IfAis anm X n matrx, with coIUMNS A, Aa, and ifXisin R", then the product of A and x, denoted by Ax,
is the linear combination of the columns of A using the corresponding entries in x as weights; tats,
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