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Ordered pair : An clement of the form (4, b) 1, an element
consisting of a pair a and b such that the given e!anent 1Sina
definite order 1.e, a s the first element and b i thg second
element, is called an ordered pair. The word 'ordered’ i1s meant
to imply that the order in which the two numbers 4 and b are
written is important. Thus the pair (s, b) s to be considered as
different from the pair (b, a). -



Cartesian product of two sets
Let A and B be two sets.

Then the set consisting of ordered pairs (a, b) where a € A and

b€ B is called the cartesi '
B esian product of A and‘B and is denoted by

In notations, A XB={(a,b)|ae Aand b e B}.

Usually A x B is called the product set of A and B and is read
as'A cross B'.

If A={1,3,5}, B={2, 4,6}, calculate A X B and B X A.

Here, in cawg_ﬂ_X,MLOrm the ordered pairs by
first taking each element of the first set A and then taking
each element of the second set B. Similarly in calculating
the producet set B x A we form the ordered pairs by first

taking each element of the first W‘ien taking each
element of the second set A.
Thus, AxB={1,3,5} x {2, 4,6}
={(1,2), (1,4), (1, 6), (3,2),(3:4), 3,6), 5,2)
(5, 4), (5, 6)} .

and Bx A=1{2,4, 6} x{1,3,5}
={(2, 1), (2r 3), (2, 5), (4, 1), (4, 3), 4, 5), (6, ),
If A =i~l—’—2—'}'——B—f__{1_'2' 3},/!1/1@1) zL)iE{(ll)/B_/XAf”
(i) AxB={(1,1),(,2),(,3),2Z1), 2 Z)M
()BxA=(1,2,3}x{1,2)

= {(1’ 1)f (]'f 2), (21 1)1 (21 2)r (3t 1)! (Sr 2)}'




. Cartesian product in general form N
Let A, B, C be three given sets. vé

The product of the three sets A, B,C is denoted by
AxBxC and is defined by

AXBxC={(a,b,c)lac A,be B,ce C}.
Here the element (g, b, ) is called ordered triple.

Generalising the result to finite number of sets we have the
following definition for the product of 1 sets.

Let A}, A, A, ... A, be n given sets. The set of
ordered n-tuples (a,, 4, QW’ a,€ A;fori= ‘1‘72/,}&

is called the cartggi_é?\‘product of Aj, Ay Aj ... A, and is
denoted by A, X A, X ALX e X AHA

W"(BUCF(AXB)U(AxC)
‘S,/

(ii)Ax(BnC)=(AxB)n(AxC)

(1) Let (x, y) € Ax(BuU Q).
This = thatxe Aandye BUC

= x€ Aand {ye Bory € C}
= {xe Aandye B)or{xe Aandy € C};
by distributive
pAa(@gvn=@pag)V(par)

That is, (x, y) € (A X B) or (x, y) € (A X ().

-



Hence (x,y) € (AxB) U (A xC) i
+  AX(BUC)C(AXB)U(AXO) —21)
Conversely, let (4, v) € (Ax B)U (AxC).

Then (u,v) € AxBor (u,v)€ AXC.

Thatis, (ue Aand v € B) or (u € A and p€ C).

= {u € A}and {ve Borve C}; by distributive law

. (u,v)e Ax(BuUC().
Hence (AxB)U(AXC)cAxBu () .}
From (1) and (2), we get A x (B C) = (A x B) U (AxC)
“\Iqﬂii) Let (x,y) € Ax(BNC).
This = thatxe Aandye BnC /
. Ax(BNC)c(AXxB)n(AxC() - (3)

Conversely, let (1, v) € (Ax B) N (A xC).

Then, (1, v) € (AXB) and (1, v) € (A x C).

Thatis, (ue A,ve B)and (ue A, ve ()

1e., : dm

This= (u,v) e Ax (BN ().
(AXxB)n(AXxC)cAx(Bn () .. (4)

Now, (3) and (4) together =
Ax(BNC)=(AxB)n(AxC).




If A, B, C are three sets, prove that -

() (AUB)xC=(AxC)UBxC) -
(i) ANB)XC=(AXC)N(BXC). \IL
(i)Let(x,y)e(AuB)x\(/

Thenxe (AUB),ye C

= {x€e Aorxe Bjandye C

= {xe A,ye Cjor{xe B,ye C}

by distributive law

= (x,y)e (AxC)or(x,y)€ BxC

= (x,y)€ (AXC)uU (B xC(). \/
Hence (AUB)xCc(AxC)u(BxC() . (1)
Again, let (u,v)e (AXC)U(BXC)
so that (u,m or (u,v) € BxC.
This= {ue A,ve Clor{ue B,ve Cl. 2
Proceding backward from inclusion @tep—by-@
shall find that (4, v) € (A LU B)
sothat(AXC)U(BXC)c(AuB)xC {2
Thus from (1) and (2) we get the equality:
(ii) It can similarly be proved.

OK thank you for attending online PDF mode
classes, we will meet again for next lect.
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