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14 CHAPTER 1

Exercises M

. What number serves as the identity element for multiplication in the
set of integers?

. Does the set of integers contain the inverse of each element under the
operation of multiplication? Does the set contain the inverse of any of
its elements under multiplication?

. Solve the equation —4 + x = —13 in the set of integers. Does the
equation —4 - # = —13 have a solution in I?

. A mathematical system is given by {0, 1,2, 3} under “addition” (®)
with the understanding that the “sum” of a and b is the remainder
when @ + b is divided by 4. The addition table is shown.

In this system: 23} | 01 2 3
(a) Which is the identity element? olo 1 2 3
(b) Write the inverses of 1 and 2. 1112 30
(c) Solve the equation 2 & x = 1. 212 3 01

. (a) Make the table for the system {0, 1,2, 3,4} 313 01 2
under “addition” (@) with the understandmg that the “sum” of
@ and b is the remainder when a + b is divided by 3.

(b) Write the inverses of 3 and 4 in this system.
(c) Solve the equation 3 @ x = 2 in this system.
. (a) Make the table for the system {0, 1, 2, 3,4, 5} under “addition” (&)
if the “sum” of ¢ and b is the remainder when a + b is divided by 6.
(b) Write the inverses of 1, 2, 3 in this system.
(c) Solve the equation 4 @ « = 2 in this system.

. In the system consisting of {a, , ¢} withoasdefinedby o |a b ¢
the table: 2lae b ¢
(a) Select the identity element. b c a
(b) List each element with its inverse. a b

(c) Solve x o b =c.

. In the system consisting of {a, b, ¢, d} with ® as defined by the table:

(a) Select the identity element. ®|a b c d
(b) List each element with its inverse. eld ¢ b a
(c) Solve b @ x =d. blc a d b

. (a) Make a table for the system {0, 1, 2,3} under ¢ b d a ¢
“multiplication” (®) with the understa.ndmg dla b ¢ d

that the “product” of a and b is the remainder when ab is divided
by 4.

(b) What is the identity element in this system?

(c) Does 0 have an inverse in this system?

(d) What is the inverse of 3 in this system?

(e) Does 2 have an inverse in this system?

(F) Is there a solution of 2 ® x =1 in this system?
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10. (a) As in Exercise 9, make a table for the system {0, 1, 2, 3,4} under
“multiplication” (®) if the “product” of a and b is the remainder
when ab is divided by 5.

(b) In this system, write each non-zero element with its inverse.
(c) Solve 2 ® x =1 in this system.
11. (a) As in Exercise 9, make a table for the system {0, 1, 2, 3, 4, 5} under

“multiplication” (®) using the remainder when ab is divided by 6
as the “product.”

(b) Which of the non-zero elements have inverses in this system?
(c) In this system, find the solution set of 3 ® x = 3.
(d) In this system, find the solution set of 3 ® x = 2.



