
•  Matrix polynomial

Skills
•  Know the arithmetic properties of matrix operations.
•  Be able to prove arithmetic properties of matrices.
•  Know the properties of zero matrices.
•  Know the properties of identity matrices.
•  Be able to recognize when two square matrices are inverses of each other.
•  Be able to determine whether a  matrix is invertible.
•  Be able to solve a linear system of two equations in two unknowns whose coefficient matrix is

invertible.
•  Be able to prove basic properties involving invertible matrices.
•  Know the properties of the matrix transpose and its relationship with invertible matrices.

Exercise Set 1.4
1. Let

Show that
(a)  
(b)  
(c)  
(d)  

2. Using the matrices and scalars in Exercise 1, verify that
(a)  
(b)  
(c)  
(d)  

3. Using the matrices and scalars in Exercise 1, verify that
(a)  

(b)  

(c)  

(d)  



In Exercises 4–7 use Theorem 1.4.5 to compute the inverses of the following matrices.

4. 

5. 

Answer:

6. 

7. 

Answer:

8. Find the inverse of

9. Find the inverse of

Answer:

10. Use the matrix A in Exercise 4 to verify that .

11. Use the matrix B in Exercise 5 to verify that .

12. Use the matrices A and B in 4 and 5 to verify that .



13. Use the matrices A, B, and C in Exercises 4–6 to verify that .

In Exercises 14–17, use the given information to find A.

14. 

15. 

Answer:

16. 

17. 

Answer:

18. Let A be the matrix

In each part, compute the given quantity.
(a)  

(b)  

(c)  

(d)  , where 

(e)  , where 

(f)  , where 

19. Repeat Exercise 18 for the matrix

Answer:



(a)  

(b)  

(c)  

(d)  

(e)  

(f)  

20. Repeat Exercise 18 for the matrix

21. Repeat Exercise 18 for the matrix

Answer:

(a)  

(b)  

(c)  

(d)  

(e)  



(f)  

In Exercises 22–24, let , and . Show that
 for the given matrix.

22. The matrix A in Exercise 18.

23. The matrix A in Exercise 21.

24. An arbitrary square matrix A.

25. Show that if  and

then .

26. Show that if  and

then .

27. Consider the matrix

where . Show that A is invertible and find its inverse.

Answer:

28. Show that if a square matrix A satisfies , then .

29. (a)  Show that a matrix with a row of zeros cannot have an inverse.
(b)  Show that a matrix with a column of zeros cannot have an inverse.

30. Assuming that all matrices are  and invertible, solve for D.



31. Assuming that all matrices are  and invertible, solve for D.

Answer:

32. If A is a square matrix and n is a positive integer, is it true that ? Justify your answer.

33. Simplify:

Answer:

34. Simplify:

In Exercises 35–37, determine whether A is invertible, and if so, find the inverse. [Hint: Solve  for X
by equating corresponding entries on the two sides.]

35. 

Answer:

36. 

37. 

Answer:



38. Prove Theorem 1.4.2.

In Exercises 39–42, use the method of Example 8 to find the unique solution of the given linear system.

39. 

Answer:

40. 

41. 

Answer:

42. 

43. Prove part (a) of Theorem 1.4.1.

44. Prove part (c) of Theorem 1.4.1.

45. Prove part (f) of Theorem 1.4.1.

46. Prove part (b) of Theorem 1.4.2.

47. Prove part (c) of Theorem 1.4.2.

48. Verify Formula 4 in the text by a direct calculation.

49. Prove part (d) of Theorem 1.4.8.

50. Prove part (e) of Theorem 1.4.8.

51. (a)  Show that if A is invertible and , then .
(b)  Explain why part (a) and Example 3 do not contradict one another.

52. Show that if A is invertible and k is any nonzero scalar, then  for all integer values of n.

53. (a)  Show that if A, B, and  are invertible matrices with the same size, then

(b)  What does the result in part (a) tell you about the matrix ?



54. A square matrix A is said to be idempotent if .

(a)  Show that if A is idempotent, then so is .
(b)  Show that if A is idempotent, then  is invertible and is its own inverse.

55. Show that if A is a square matrix such that  for some positive integer k, then the matrix A is
invertible and

True-False Exercises

In parts (a)–(k) determine whether the statement is true or false, and justify your answer.

(a) Two  matrices, A and B, are inverses of one another if and only if .

Answer:

False

(b) For all square matrices A and B of the same size, it is true that .

Answer:

False

(c) For all square matrices A and B of the same size, it is true that .

Answer:

False

(d) If A and B are invertible matrices of the same size, then AB is invertible and .

Answer:

False

(e) If A and B are matrices such that AB is defined, then it is true that .

Answer:

False

(f) The matrix

is invertible if and only if .

Answer:

True



(g) If A and B are matrices of the same size and k is a constant, then .

Answer:

True

(h) If A is an invertible matrix, then so is .

Answer:

True

(i) If  and I is an identity matrix, then
.

Answer:

False

(j) A square matrix containing a row or column of zeros cannot be invertible.

Answer:

True

(k) The sum of two invertible matrices of the same size must be invertible.

Answer:

False
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