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Notation

Given elements a and b, the symbol (a,b)
denotes the ordered pair consisting of a
and b together with the specification that a
is the first element of the pair and b is the
second element. Two ordered pairs (a,b)
and (c,d) are equal if, and only if, a=c and
b=d. Symbolically:

(a,b)=(c,d) means that a=c and b=d.

[Example 1.2.5 Ordered Pairs|

a. Is (1,2)= (2,1)?
5 1
b.lIs 3,—=)=(H9,2)?
Bp) = (9.
¢. What is the first element of (1,1)?

Solution

a. No. By definition of equality of ordered
pairs,

(1,2)=(2,1) if, and only if, 1=2 and 2=1.

But 1#£2, and so the ordered pairs are not
equal.

b. Yes. By definition of equality of
ordered pairs,

5 1, . .
(3,E)=(«/§,E) if, and only if, 3=+/9

and izl.

Because these equations are both true, the
ordered pairs are equal.

c. In the ordered pair (1,1), the first and
the second elements are both 1.
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Definition

Given sets A and B, the Cartesian product of A and B, denoted AXB and read "A cross
B," is the set of all ordered pairs (a,b), where ais in A and b is in B. Symbolically:
AxB={(a,b)lacAand beB}.

Let A={1,2,3} and B={u,v}.

a. Find AxB

b. Find BxA

c. Find BxB

d. How many elements are in AXB, BxA, and BxB?

e. Let R denote the set of all real numbers. Describe RxR.

a. AxB={(1,u),(1,v),(2,u),(2,v),(3,u),(3,v)}

b. BxA={(u,1),(v,1),(u,2),(v,2),(u,3),(v,3)}

c. BxB={(u,u),(u,v),(v,u),(v,v)}

d. AxB has six elements. Note that this is the number of elements in A times the number
of elements in B. BxA has six elements, the number of elements in B times the number
of elements in A. BxB has four elements, the number of elements in B times the
number of elements in B.

e. RxR is the set of all ordered pairs (x,y) where both x and y are real numbers, If
horizontal and vertical axes are drawn on a plane and a unit length is marked off, then
each ordered pair in RxR corresponds to a unique point in the plane, with the first
and second elements of the pair indicating, respectively, the horizontal and vertical
positions of the point.
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