Math 220
2.2: The Inverse of a Matrix 
Questions for flipped class
Important terms

What is the short cut formula for finding the inverse of a 2x2 matrix?




Does this formula work for matrices with other dimensions?



Calculator Instruction: Use RREF to find the matrix inverse (or use the formula for 2x2 cases).
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(2.2.7 theory question)
Prove Theorem 5
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(2.2.1 solution)
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 (2.2.6 solution)
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(2.2.7 proof)
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29. 1fA, B, and C are n x n invertible matrices, does the equation
C~(A+ X)B~" = I, have a solution, X? If so, find it.
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(T/F) In order for a matrix B to be the inverse of A, both
equations AB = I and BA = I must be true.

(T/F) If A and B are n x n and invertible, then A~' B~ is.
the inverse of AB.

(T/F) If A'is invertible, then the inverse of ™" is A itself.

b

a
(T/F) 1 A:[l_ M

invertible.

] and ab—cd #0, then 4 is

(T/F) If A is an invertible n x n matrix, then the equation
Ax = b is consistent for each b in R".

(T/F) If A can be row reduced to the identity matrix, then A
‘must be invertible.
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Theorem 5
If Ais an invertible . X n matrix, then for each b in lR", the equation Ax = b has

the unique solution x = A~ 'b.
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23. Left-multiply each side of the equation AB = AC by A" to obtain
AAB=A'AC, IB=IC, and B-C.

‘This conclusion does not always follow when 4 is singular. The matrices in Exercise 10 of
Section 2.1 provide a counterexample.
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29. Unlike Exercise 27, this exercise asks two things, “Does a solution exist?” and “What is the
Solution?” First, find what the solution must be, if it exists. That is, suppose X satisfies the
eq (4 + XY)B' = 1. Left-multiply each side by C, and then right-multiply each side
by B:

CCM4+XB=CL I4+X0B'=C, (4+XB'B
Expand the left side and then subtract A from both sides:

AI+XI=CB, A+X=CB, X=CB-A
Ifa solution exists, it must be CB — A. To show that CB — A really is a solution, substitute it
for X:

CUA+(CB-A)B ' =C[CBIB = C'CBB =1~ 1.
After this section, your instructor may permit you to include fewer details in your
calculations. (Check on this.) For instance, after some practice with algebra, an expression
such as CC"(4 + X)B ! could be simplified directly to (4 + X)B without first replacing
CC byl

B, (4+X)=CB
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(T/F) Tn order for a matrix B to be the inverse of 4, both

T

equations AB = I and BA = I mustbetrue. 11, See the definition of inverrible.

(T/F) If A and B are n x n and invertible, then A~' B~ is

the inverse of AB. 13. See Theorem 6(b).

(T/F) If A is invertible, then the inverse of A™" is A itself. I See Thm 6(2)

b
d

(T/F) 1f A:['{ and ab—cd #0, then A

c
invertible. 0 T 15. Sce Theorem a.

. (T/F) If Ais

an invertible 1 x n matrix, then the equation

+ should be ad-be 1=0

Ax = bis consistent for each b in R". 17. See Theorem 5.

(T/F) If A can be row reduced to the identity matrix, then A
must be invertible.

T SeeThm7
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Theorem 5
If Ais an invertible n x 1 matrix, then for each b in R™, the equation Ax =b has

the unique solution X = A'p.
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Find the inverses of
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7. Use the inverse found in Exercise 1 to solve the system

8x + 3x
Sxi+ 2xn
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Find the inverses of
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23. Suppose AB = AC, where Band Caren x p matrices and A
is invertible. Show that B = C. Is this true, in general, when
A s not invertible?




